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To  H  J8  Honor  G  k  o  u  v.  k   A  i  k  k  v    K  i  u  k  p  a  r  hick, 

Lieatenant-Governor  of  Ontario : 

I  have  the  honor  to  transmit  herewith,  for  presentation  to  the  Logisl  itive  Assembly, 
the  Fifth  Report  of  the  Bureau  of  Mines. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

A.  S.   HARDY, 
Commissioner  of  Crown  Lands. 


Department  of  Crown  Lands, 

Toronto,  March  31,  1896. 


FIFTH    RKPOKT   OF 


THE  BURBAU  OF  MINES 


To  the  Honorable  Arthur  S.   Hardy, 

Commissioner  of  Crown  Lands  : 

Sir, — The  Fifthf  Report  of  the  Bureau  of  Mines  is  submitted  to  you  here- 
with, for  presentation  to  His  Honor  the  Lieutenant-Governor. 

Besides  the  statistics  of  mineral  lands  sold  and  leased  by  the  Crown,  and  Scope  of  the 

Keporl. 
the  quantities  and  values  of  metallic  and  non-metallic  mineral  productions  of 

the  Province  during  the  year,  this  Report  deals  with  a  variety  of  subjects 

related  to  the  development  and  progress  of  our  mining  industry. 

The  increasing  interest  evinced  by  explorers,  miners  and  moneyed  men  in 
the  gold  districts  of  the  Province,  and  the  promising  discoveries  reported  from 
time  to  time  in  new  fields,[appeared  to  call  for  a  further  and  an  extended 
examination   of    the    formations    which   were    believed    to    be    gold-bearing,  ^j^^j^^  t^rr>%n 
Accordingly  Dr.  Coleman  was  instructed  to  continue  the  work  which  he  had  ^^^^t  of*  Uke 
commenced  in   1894,  and  to  report  upon  all  areas  north  and    west  of  lake  ^"P^"o»"- 
Superior  in  which  gold  had  been  found.     Besides  the  districts  upon  the  Seine 
river  from  Steep^Rock  lake  to  Rainy  lake,  along  the  Manitou  and  Wabigoon 
rivers  from  Rainy  lake  to  Wabigoon  lake,  and  parts  of  Lake  of  the  Woods, 
he  visited  and  examined  the  tract  of  country  from  Wabigoon  lake  to  Lonely 
lake  on  the  northern  boundary  of  the  Province;  the  region  south  and  south- 
west of  Lac  des  Mille  Lacs,  bordering  upon  Shebandowan  and   Round  lakes, 
including  Moss  township  ;  a  section  in  the  valley  of  Mattawin  river,  along 
Gold   creek  ;  and  a  locality  near   Jackfish   bay,  on  the  north  shore  of   lake  iron  orei  in 
Superior.     The  Doctor  visited  also  a  number  of  important  iron  ore  locations  valley. 
along  Mattawin  river,  and  Silver  Islet  in  lake  Superior,  some  accounts  of 
which  are  given  in  the  report  of  his  explorations. 

A  geological  map  of  the  regions  of  Seine  river  and  Rainy  lake  and  of  the  Map  of  the 

•ac       •  J   \tr   i_  •  •  •  Rojd  regiona. 

Manitou  and  Wabigoon  rivers,  with  all  surveyed  mining  locations  laid  down 
upon  it,  accompanies  the  text  of  Dr.  Coleman's  report.  It  will  no  doubt 
prove  valuable  to  prospectors  and  miners. 


in  the  Sud- 
bnry  (iistnict. 


<toI(.l  ininfs  I  accompanied  Or.  Ooleman  in  biH  excurHion  from  Sivaaneto  Moss  town- 

arnd  iiiilirt  in 

fvAiriT  Ink.'       flliip  and  from  lake  Shebandowan  to  the  iron  ore  locations  in  the  Mattawin 

And  liiikc  of 

ilio  Wou<1k       valley,  and  afterwards  proceeded  by  Lac  des  Mille  Lacs  and  the  Atik-okan 
4iiiilricU. 

river  to  inspect  mines  and  mining  prospects  along  tho  Seine  river  and  on 

L»ko  of  the  Woods.  Six  stamp  mills  have  been  erected  in  those  districti 
for  treating  gold  ores,  with  an  aggregate  of  sixty  stamps,  two  of  which  are  on 
the  Seine  river  and  four  on  Lake  of  the  Woods.  Five  of  these  were  in  opera- 
tion for  a  few  weeks  only,  owing  to  insufficient  development  of  the  mines  ; 
but  one  of  the  live  has  been  running  steadily  since  September.  The  Sultana 
mine  supplied  a  ten-stamp  mill  with  ore  CDnstantly  during  the  year,  the  main 
shaft  of  which  has  reached  a  depth  of  200  feet  and  is  in  good  ore  through- 
out, The  total  gold  production  of  the  two  districts  last  year  was  about 
$50,000 ;  and  as  development  work  has  been  pursued  at  a  number  of  points 
during  the  autumn  and  winter,  it  is  confidently  expected  that  the  yield  will 
be  largely  increased  this  year.  Upon  returning  to  Port  Arthur  I  had  an 
opportunity  to  visit  Silver  Islet,  Edward's  island  and  the  east  shore  of  Black 
bay.  At  Sudbury  I  visited  the  extensive  works  of  the  Canadian  Coj)per 
Company,  where  mining  and  smelting  operations  were  actively  carried  on  ; 
and  subsequently  the  Mammoth  mine,  the  gold  property  of  the  Bonanz^ 
Nickel  Mining  Company  in  the  township  of  Maclennan,  near  lake  Wahna- 
pitaj,  where  the  Government  diamond  drill  was  at  work.  A  narrative  of 
my  tour  forms  a  section  of  the  Report ;  and  many  notes  and  observations  of 
the  country  made  and  gathered  by  the  way,  bearing  on  its  geology,  physical 
geography,  forests,  soil,  etc.,  have  been  utilized  for  a  section  on  The  New 
Ontario. 

The  diamond  drill  was  employed  last  year  upon  two  locations.     For  nearly 

uient  diamond  six  months  it  continued  the  work  undertaken  at  the  end  of  1894  to  explore 
drill.  .... 

the  Glendower  iron  mine  in  Frontenac,  and  for  nearly  three  months  following 

it  was  run  at  the  Mammoth  mine.     The  data  of  these  operations  have  been 

used  by  Mr.  Gibson,  secretary  of  the  Bureau,  along  with  similar  data  collected 

from  other  sources,  to  show  the  rate  of  speed  at  which  the  process  of  drilling 

can  be  carried  on  in  rocks,  minerals  and  ores  of  different  kinds,  together  with 

the  cost  and  efficiency  of  this  method  of  exploration,  and  other  fefituree  of 

practical  interest. 

The  completion  of  the  blast  furnace  at  Hamilton  is  an  event  of  significant 
importance  in  the  progress  of  mining  and  metallurgic  enterprise  in  Oatario, 
and  a  description  of  the  works  is  given  in  the  first  section.  There  is  reason  to 
believe  that  the  demand  for  ore  which  this  furnace  must  establish  will  lead 
to  the  opening  up  and  working  of  a  number  of  the  many  iron  deposits  which 
are  known  to  exist  in  our  Province. 


The  New 
Ontario. 


Employment 
of  the  Govern- 


Tbe  Hamilton 
blast  furnace. 


As  a  result  of  exploratioaa  conducted  during   the  past  forty  yeara,  it  is  Kxplorinir 

north  of  tk« 
demonstrated  that  the  largest  and  most  valuable  ore  bodies  in  Ontario  are  to  height  of  laad. 

be  looked  for  in  rocks  of  the  Huronian  formations,  and  wherever  these  occur 

they  deserve  to  be  carefully  examined.     Extensive  areas  of  them  are  known 

to  exist  beyond  the  height  of  land,  and  the  time  cannot  be  distant  now  when 

the  attention  of  prospectors  will  be  drawn  towards  them.      In  anticipation  cf 

such  a  movement  it  has  been  deemed  advisable  to  procure  information  on  the 

best  means  of  access  to  these  Huronian  fields,  which  lie  far  beyond  the  range 

of  existing  settlements  and  even  beyond  the  limits  of  lumbering  operations. 

Mr.  Edward  B.  Borron,  an  experienced  and  capable  miner  who  has  made  a 

number  of  trips  across  the  country  to  James  bay  in  his  ceipacity  of  stij>endiary 

magistrate  for  the  northern  part  of  Nipissing  district,  was  employed  last  year 

to  report  upon  rock  formations  along  the  height  of  land,  with  special  reference 

to  Huronian  tracts  and  the  best  way  of  reaching  them  by  canoe  routes  from 

•outh  to  north.     The  section  allotted  to  him  extends  from  White  river  to  the 

Spanish,  but  on  account  of  illness  he  was  able  to  examine  only  a  portion  of 

ifc  towards  the  west,  where  the  formation  appears  to  be  chiefly  Laurentian. 

The  most  interesting  as  well  as  most  promising  part  remains  to  be  explored. 

•nd  in  particular  the  northern  extension  of  the  great  Huronian  belt  beyond 

Sudbury   and    lake   Wahnapitfc   to   the   headwaters   of   the    Mattagami,    the 

Montreal  and  Abitibi  rivers. 

The  recent  rise  in  the  price  of  petroleum  led  during  the  past  year  to  the  Tti"  i)et»»]e«» 
drilling  of  many  wells  in  the  Petrolea  and  Oil  Springs  districts,  and  in  other 
localities  where  there  was  reason  to  believe  tha*  oil  might  be  found.  Along 
ihe  south  branch  of  the  Sydenham  river,  in  Euphemia  township,  several  wells 
were  bored  which  yielded  a  small  flow,  and  operations  have  also  been  commenced 
m  the  old  Both  well  field  in  the  townships  of  Z^ne,  Orford  and  Aldborou,'h. 
.  A  new  field  began  to  be  exploited  on  Pelee  island  in  lake  Erie  a  year  ago,  by 
a  lyndicate  now  organized  as  the  Pelee  Gas  and  Oil  Company.  The  fir^t 
well  was  bored  in  the  northeast  corner  of  the  island  to  a  depth  of  938  feet, 
when  salt  water  was  struck.  The  site  for  a  second  well  was  selected  on  the 
Djke  road  near  the  western  side  of  the  island,  where  in  Octol>er  a  small  flow 
•f  oil  was  reached  at  833  feet.  A  third  well  was  started  in  November  a 
mile  and  a  half  south  of  the  second,  and  on  the  7th  inst.,  at  a  depth  of  750 
feet,  oil  was  struck  which  spurted  out  of  the  bore  hole  to  the  top  of  the 
^erriek,  a  height  of  35  feet,  but  the  capacity  of  it  is  not  yet  known.  A  8troni< 
i«w  of  gas  accompanies  the  oil. 

The  lection  of  the  Report  deroled  to  mining  accidents  shows  that  the  Miaisf  a««i 
mmmber  oocvring  has  been  fewer  than  in  prenovi  years,  and  that  excepting 
ia  the  case  of  a  fire  at  the  Svliana  mine,  in  whith  ene  nan  loct  his  life,  there 
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are  no  fatal  casualties  to  record  for  mines  or  works  over  which  the  Bureaa 
has  heretofore  had  jurisdiction.  One  death  resulted  from  a  premature  explo- 
sion in  a  prospecting  shaft  where  only  two  persons  were  employed,  but  under 
section  53  of  The  Mines  Act  1892  the  mining  regulations  do  not  apply  to 
any  mine  "unless  more  than  six  persons  other  than  the  owner  are  employed 
under  ground."  The  amending  Act  which  has  received  its  third  reading 
to-day  makes  the  regulations  apply  to  all  mines  and  works. 

The  appropriation  made  by  the  Legislature  last  year  for  Summer  Mining 
Schools  was  placed  at  the  disposal  of  the  Kingston  Mining  School,  and 
classes  were  held  during  the  year  under  the  direction  of  Wm.  Hamilton 
Merritt,  Assoc.  R.S.M.,  at  Mine  Centre,  Rat  Portage,  Port  Arthur,  Sault 
Ste.  Marie  and  Sudbury.  An  account  of  the  work  done  at  those  schools,  as 
well  as  at  the  Kingston  School  of  Mining,  is  added  to  this  Report ;  as  also  a 
description  of  the  mill  set  up  in  the  School  of  Practical  Science  last  year  for 
treating  gold  ores. 

The  report  of  the  Inspector  of  Mines,  made  to  me  under  date  of  March 
14,  accompanies  this  Report  and  forms  part  of  it. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 


Bureau  of  Mines, 

Toronto,  March  30,  1896. 


ARCHIBALD  BLUE, 

Director. 


SECTION  I. 

GENERAL    INTRODUCTION. 

Although  ODtario  is  a  Province  of  large  extent,  and  embraces  within  ladicatiotti  o# 
its  boundaries  geological  formations  from  the  lowest  and  oldest  up  to  but  unfor-  t[^e*^,7,u^in^ 
tunately  not  including  the  coal  measures,  and  although  evidences  abound  of  the  induitry. 
richness  and  variety  of  its  mineral  wealth,  it  is  not  yet  possible  to  speak  of  it  as 
a  country  possessing  a  well  established  mining  industry.     In  some  directions 
we  are  making  progress,  and  year  by  year  confidence  is  growing  that  capital 
and  labor  will  find  a  generous  reward  when  employed  in  opening  up  the  hidden 
treasures  of  our  rocks  ;  but  in  the  minds  of  most  people  the  rate  of  progress  is 
painfully  slow,  and  in  some  minds  there  are  doubts  if  the  treasures  really  exist 
anywhere.     Meantime  the  hardy  explorers  are  busily  employed  in  search  of 
minerals,  and  reports  of  new  discoveries  are  heard  from  quarters  of  th«^  Province 
heretofore  not  suspected  of  possessing  ores  or  minerals  of  any  kind,  and  loca- 
tions are  being  taken  up,  and  men  with  money  at  their  credit  in  the  binks  are 
making  investments,  and  occasionally  mining  camps  are  established,  and  in 
spite  of  the  depression  in  trade  and  the  stringency  in  the  money  market  there 
is  a  feeling  that  somehow  the  outlook  is  brightening  in  Ontario  and  that  the 
process  of  education  which  has  been  carried  on  with  more  or  less  as^iiduity  dur- 
ing the  past  four  or  five  years  concerning  its  mineral  resources  is  producing  its 
natural  effect,  even  upon  a  people  so  slow  to  take  up  new  and  possibly  hazardous 
enterprises  as  the  Canadian  moneyed  men,  with  their  ^187,000,000  deposited  in 
the  banks.     The  merchants  and  manufacturers  of  Hamilton,  with  the  courage  Tho  Hamiltoa 
and  dash  f  jr  which  they  are  becoming  noted,  have  had  the  satisfaction  at  last  of  ^dthn  effect 
seeing  their  iron  furnace  blown  in  and  producing  from  native  ores  a  pig  iron  of  it  is  likely  to 
first  rate  quality.     It  is  well  nigh  forty  years  since  the  last  iron  furnace  in  iron  mining. 
Ontario  went  out  of  blast,  and  duringj  that  long  interval  the  iron  mines  of  the 
country  have  been  almost  wholly  idle.      Indeed  so  little  interest  was  felt  in  iron 
ores  during  this  period  that  men  had  ceased  to  look  for  new  deposits,  and  if  dis- 
coveries were  made  it  was  more  as  a  result  of  accident  than  of  prospecting  with 
intent.     The    requirements    of   the   Hamilton   furnace    will    no    doubt  lead 
explorers  to  take  to  the  woods  again,  and  old  mines  will  be  reopened,  and  roads 
and  railways  will  be  built  to  reach  known  deposits,  and  capital  and  labor  will 
find  employment  in  many  directions  in  response  to  the  requirements  of  this  one 
new  enterprise  of  the  sturdy   business  men  of   Hamilton.     The  nickel  and  The  nickel 
copper  mines  too  are  showing  that  they  have  a  solid  bottom.     They  are  produc-  ^/ae^g^^^^'^ 
ing  steadily,  the  demand  for  their  metals  is  well  maintained,  and  although 
reverses  may  be  met  with  by  some  who  undertake  to  work  those  mines,  there  is 
no  fear  but  they  will  continue  to  give  employment  to  men  and  money,  as  well 
as  character  and  stability  to  mining  operations  in  the  country.      Mining  begets 
mining,  and  the  industry  established  at  Sudbury  cannot  fail  to  react  upon  like 
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undertakingH  elsewhere.  The  reputation  of  nickel  as  a  metal  valuable  in  th<^ 
arts  is  growing  every  year,  new  unes  are  found  for  it,  and  with  the  cheapening 
of  production  as  a  reHult  of  the  (liscovery  of  new  proceaseH  for  treating  and 
relining  the  ore,  it  cannot  bo  but  more  labor,  more  capital  and  more  skill  will  be 
required  in  its  pioduction.  And  of  this  fact  we  have  a  pretty  good  assurance, 
viz.,  that  (he  largest  and  richest  dt^posits  of  nickel  in  the  world  are  found  to  lie 
within  an  area  of  2,000  square  miles  in  the  Province  of  Ontario,  and  in  a  region 
of  easy  access  hy  water  and  rail.  There  may  be  richer  and  larger  deposits 
elsewhere,  possibly,  but  if  so  they  remain  to  be  discovered.  Then  there  are  the 
gold  fields.  The  precious  metal  is  found  in  the  eastern  part  of  the  Province,  in 
the  county  of  Hastings,  where  mines  were  worked  a  quarter  of  a  century  or 
more  ago,  and  where  they  are  likely  to  be  worked  again  and  to  greater 
advantage,  with  a  knowledge  of  better  methods  for  treating  the  ores  and 
winning  the  metal.  It  is  found  in  the  middle  northern  pirt  of  the  Province,  in 
the  same  great  Huronian  belt  which  produces  the  ores  of  nickel  and  copper, 
where  discoveries  have  been  made  of  very  bright  promise,  as  around  the  shores 
of  lake  Wahnapitse.  It  is  found  on  the  north  shore  of  lake  Superior — where 
is  a  discovery  not  yet  a  year  old,  and  the  large  veins  of  rich  quartz  there 
are  likely  to  yield  bullion  in  good  quantity  before  the  present  year  is 
out.  It  is  found  too  throughout  an  extensive  region  from  Lac  des  Mille 
Lacs  to  the  western  shore  of  Lake  of  the  Woods  and  from  Rainy  lake  on 
the  Minnesota  boundary  to  Lonely  lake  on  the  Keewatin  boundary,  a  tract 
of  at  least  2,000  and  more  probably  3,000  square  miles.  Here,  on  Lake  of 
the  Woods  and  along  the  Manitou  and  Wabigoon  rivers,  on  Rainy  lake  and 
along  the  Seine  river,  most  promising  discoveries  have  been  made  within  the 
last  four  or  five  years,  and  perhaps  the  best  of  them  within  the  last  four  or  five 
months,  and  already  several  mines  are  steadily  worked  and  are  producing  gold 
with  an  outlay  of  capital  which  in  other  countries  would  strike  the  miner  with 
astonishment.  Many  of  the  properties  are  easily  reached  by  waterways  ; 
indeed  the  prospector  has  hardly  yet  at  all  ventured  inland  from  the  canoe 
routes,  and  in  consequence  there  is  little  meed  of  roads  over  which  to  take 
machinery  or  supplies.  And  of  course  there  is  no  scarcity  of  that  very 
eisential  element  in  milling  gold  ores,  water.  In  Western  Australia  at  the 
present  time  the  Legislative  Assembly  is  being  asked  by  the  Government  to 
b°^the  ^'*^*  $12,500,000  to  provide  a  water  supply  of  5,000,000  gallons  daily  to  the 
Ooolgardie  gold  fields.  The  whole  area  of  this  gold  field  of  ours  in  north, 
western  Ontario  is  a  network  of  rivers  and  streams,  with  navigable  lakes 
whose  long  arms  stretch  inland  such  distances  as  to  give  to  comparatively  small 
sheets  of  water  like  Lake  of  the  Woods  and  Rainy  lake  a  coast  line  as  long  as 
that  of  lake  Erie  or  lake  Ontario.  The  timber  too  is  abundant  for  every 
purpose  of  the  miner,  under  ground  and  above  ground,  for  supports,  for  build- 
ings and  for  fuel ;  and  there  are  many  gold  fields  elsewhere  to  which  gold 
kunters  flock  where  no  timber  is  to  be  had  for  any  purpose.  In  Western  Aus- 
tralia wood  for  fuel  tosts  |10  per  cord.  Moreover,  the  ore  of  this  wide 
ref  ion  is  almost  altogether  free  milling  ;  so  much  lo  that  with  a  stamp  mill  80 
to  ^0  per  cent,  of  the  contained  gold  may  be  takem  off  the  plates.  It  is  usual 
te  ipeak  of  placer  deposits  as  the  poor  man's  field  for  mining,  as  he  may  with 


a  pan  or  a  rocker  wash  the  gold  out  of  the  gravel.  But  with  free  milling  ore 
which  yields  $10  to  $20  or  $30  per  ton,  and  a  mill  of  five  or  ten  stamps  whir'h 
can  be  set  up  and  fully  equipped  at  a  cost  of  $5,000  to  ^10,000,  there  is  ample 
encouragement  for  a  venture  by  the  mining  man  who  knows  his  business  and 
is  possessed  of  even  modest  means.  Between  such  an  enterprise  and  one  which 
requires  an  outlay  of  $500,000  for  a  smelting  plant,  there  is  a  contrast  which 
ought  to  tell  moHt  favorably  for  the  gold  field  of  northwestern  Ontario,  and 
there  is  good  reason  for  the  hope  that  it  is  now  beginning  to  do  so.  Already 
there  are  large  investments  of  British  and  Am(»rican  capital,  as  well  as  of  soroi* 
Canadian  capital,  in  properties  on  Lake  of  the  Woods  and  along  the  Seine  river, 
and  in  a  few  months  at  the  outside  enough  work  will  probably  have  been  done 
to  make  or  mar  the  fortune  of  the  district  as  a  gold  field.  With  four  ^ 
such  valuable  metals  as  iron,  copper,  nickel  and  gold  being  produced  in  indnstry. 
the  country,  and  with  confiience  that  the  ores  of  these  metals  exist  in 
abounding  quantities,  there  ought  to  be  no  doubt  as  to  the  future  of  our  minin;* 
industry,  however  much  it  may  be  regretted  that  operations  are  not  being 
carried  on  with  greater  activity  and  enterprise  than  is  now  apparent. 
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Salk   Asn   LiAsi  or   Minmng    Lands. 

The  following  table  presents  the  number  of  patents  issued  in  the  several 
districts  of  the  Province  last  year  for  mining  lands,  together  with  the  acreage 
of  the  locations  and  the  price  paid  therefor  to  the  Treasury  : 


DistrictB. 


Rainy  River. 
Thunder  Bay 

Algonna 

Nipissing  . . . 
Elsewhere. . . 

Totals... 


No.  of 
patents. 

Acres. 

f 

Miiiiaf  lanrf* 
pakf>BW4. 

74 
6 

a 

2 

16 

4,856 

1,829 

315 

203 

618 

1\011 

3,688 
927 
501 
681 

99 

7,720 

16,868 

Nearly  two-thiids  of  the  whole  acreage  and  three-fourths  of  the  number 
•f  patents  are  to  the  credit  of  Rainy  River  district,  which  embraces  the  gold 
regions  cf  Lake  of  the  Woods,  Rainy  lake  and  the  Seine  river.  By  far 
the  greater  part  of  this  land  was  taken  up  for  gold,  and  the  increase  of 
3,153  acres  in  area  and  forty-five  in  the  number  of  locations  over  the 
transactions  of  the  previous  year  shows  how  rapidly  the  district  is  advancing 
in  the  favor  of  prospectors.  In  the  Thunder  Bay  district  most  of  the  land 
wag  taken  up  for  iron  ore.  The  average  area  of  patented  locations  last  year 
was  65.62  acres,  while  in  189^  it  was  68.71  acres.  In  the  price  paid  there 
WM  an  increase  over   1894  of  $8,222,  or   107J  per  cent. 
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Mining  landH 
aaaed. 


Tho  next  table  gives  the  nurnVjer  and  acreage  of  mining  lands  leased 
during  tho  year,  by  districts,  together  with  the  aums  paid  into  the  Treasury 
for  the  first  year's   rental  : 


Districts. 


Rainy  River 

Algoina  .... 
Nipiusing  .. 
Elsewhere . . 

Totals . . 


No.  of 
leaees. 

Acres. 

$ 

160 
3 
8 
4 

13,790 
231 

783 
280 

13,790 
231 
783 
120 

175 

15,084 

14,924 

Comparative 
statistics  for 
the  years 
1892-5. 


The  total  number  of  leases  issued  is  greater  than  in  1894  by  109,  the 
area  covered  by  them  is  greater  by  8, 033 J  acres  or  114  per  cent,  and  the 
receipts  from  rentals  greater  by  $8,436  or  130  per  cent.  It  will  be  observed 
that  all  but  fifteen  locations  were  t&ken  up  in  the  Rainy  River  district, 
where  the  number  of  leases  issued  was  112  more  than  in  the  previous  year 
and  tho  area  of  land  taken  up  greater  by  8,521J  acres.  Of  mining  lands 
leased  and  patented,  the  total  number  of  locations  for  which  patents  and 
leases  were  issued  last  year  was  ?74,  embracing  a  total  area  of  22,804  acres, 
being  in  excess  of  the  transactions  of  1894  by  168  in  number  and  by  12, 482 J 
acres  in  area. 

The  comparative  statistics  of  the  four  years  1892-95  exhibited  in  the  fol- 
lowing table  present  at  a  glance  the  transactions  in  mining  lands  during  that 
period  : 


No.  of  locations  sold 

Area  of  locations  sold .... 

Price  of  locations  sold 

No.  of  locations  leased  .... 
Area  of  locations  leased     . 
Rental  of  locations  lensedl    ....§ 
Total  number  of  locations    .... 

Total  area  of  Ideations acres 

Total  revenue  from  locations    ..$ 


1895. 


.acres; 


.acres 


99 

7,720 

15,868.00 

175 

15,084 

18,211.16 

274 

22.804 

34,079.16 


1894. 


40 

3,271 

7,646.00 

66 

7,050^ 

10,296.5'j 

106 

10.321^ 

17,942.56 


1893. 

1892. 
65 

63 

4,370 

6,200 

11,489.00 

15,273  00 

122 

95 

13,0461 

1.3,122i 

14,669  76 

12,917.36 

185 

160 

17,416| 

19,322^ 

26,158.76 

28,190.36 

The  figures  for  1891,  the  year  in  which  the  new  mining  law  went  into 
operation,  are  not  given  in  this  table  because  they  embrace  a  very  large 
number  of  sales  carried  out  under  the  terms  of  the  old  law  and  are  there- 
fore not  admissable  for  comparison.  The  popularity  of  the  leasing  system 
is  shown  by  the  much  larger  area  of  mining  lands  which  have  been  leased 
than  patented,  the  excess  in  the  four  yeirs  being  26,743  acres.  The  total 
area  of  mining  lands  leased  since  the  system  went  into  operation  in  1891 
is  53,302  acres,  for  which  there  has  been  paid  into  the  Treasury  rents  to  the 
amount  of  $60,980  84. 

1  Including  rentals  from  lands  leased  in  previous  years. 
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SUMMABT     OF     MiNKKAL     PRODUCTION. 


Product. 


(.Quantity. 


Building  stone,  rubble,  etc 

Cement,  natural  rock barrels 

Ct*ment,  Portland " 

Lime buHhels 

Drain  tile number 

Common  brick   *' 

Prensed  brick,  plain " 

Pressed  brick,  fancy " 

Roofing  tile " 

Terra-cotta 

Sewer  pipe 

Pottery    

Gypsum tons 

Calcined  plister,  etc *' 

Mica " 

Salt  " 

Nickel •' 

Copper *' 

Gold oz. 

Petroleum imperial  gallons 

Illuminating  oil.  " 

Lubricating  oil.  " 

All  other  oils. .  .  " 

Paraffin  wax lb 

Fuel  pr.)duct 

Natural  gas M  cubic  feet 


Totals 


56,219 

58,699 

2,090,000 

1 4, 330, <  00 

126,245,000 

15,253,370 

2,312,497 

375,000 


3,373 
444 

25 
51,009 
2,315? 
2.365i 
3,030 


10,924.826 
2,400,404 
7,081.717 
1,964,228 


3,320,000 


Value. 


$ 

438,000 

45,145 
114,332 
280,000 
157.000 
705,000 
115,695 

24,075 
6,200 

38,500 

133,159 

108,000 

7,471 

13,095 

2.900 

188,101 

404.861 

160,913 

50,281 


Em- 

ployt^a. 


1,237,328 

205,591 

285,308 

8»),608 

79,589 

282,986 


5,170,138 


850 

45 

129 

500 

2,126 


183 

99 
150 

24 

16 
133 

655 

237 


355 


92 
5.383 


Wages. 


$ 

296.000 
14,166 
46,000 

104,000 

364,000 


69,442 

38.308 
45,000 

6,500 

2.210 
56,496 

209,960 

56,234 


190,007 
73,328 


1,571,661 


(Quantity  aod 
value  of 
mineral  pro- 
duction m 
1895,  with 
number  of 
workmen  em- 
ployed and 
amount  of 
wages  p^id 
for  labor. 


Building    M  a  t  k  lu  a  l  s  . 

The  depression  in  business  which  has  prevailed  without  interruption  dur- 
ing the  pa.st  four  years  has  produced  its  natural  effect  upon  the  building  trade, 
marked  by  a  steady  decrease  in  the  demand  for  and  the  production  of  build- 
ing materials.  Evidence  of  the  situation  is  found  in  the  record  of  building 
operations  in  the  city  of  Toronto.  Permits  granted  show  a  value  of 
$4,388,900  in  1891,  of  $3,921,755  in  1892,  of  $1,361,850  in  1893,  of 
$1,020,225  in  1894  and  of  $1,346,810  in  1895.  A  slight  improvement  is 
observable  in  the  last  year,  but  this  is  too  recent  to  have  had  any  effect  on  the 
production  of  building  materials,  and  the  statistics  show  a  steady  falling  off. 

The  following  table  gives  the  value  of  building  stone,  rubble  and  other 
products  of  the  quarry  for  the  five  years,  together  with  the  amount  of  wages 
paid  for  labor  in  each  of  the  five  years : 


Year. 


1891.. 
1892.. 

1893  . 

1894  . 
1895.. 


Value. 


$1,000,000 
8«0,000 
721,000 
554,370 
438,000 


Wage.. 


Building 
stone,  rubbU, 
etc. 


$520,000 
730,000 
464.000 
33<).700 
296,u00 
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PrcnJuctiou 
•f  brick  and 
til*  in  the 
£▼6  years 
li91-5. 


For  oach  of  tlie  lant  two  years  the  value  in  only  aVjout  one-half  of  the  value  for 
1891,  and  in  Toronto  the  values  of  building  permits  granted  were  less  than 
one- third. 

Th(!  next  table,  which  giv«  a  for  the  same  years  the  production  of  comruon 
brick  in  thousands,  also  shows  a  very  large  decrease,  although  not  so^  marked 
as  in  the  case  of  stone,  The  returns  which  have  been  received  indicate  that 
fully  one-third  of  the  brick-yards  in  the  Province  have  been  lying  idle  during, 
the  past  year. 


Y©»r. 

d 
^    . 

pq 

Value. 

d    . 

> 

m 
? 

OS 

1891 

160,000 
175,000 
162.350 
131,500 
126,245 

% 
950,000 
980,000 
932,500 
690,000 
705,000 

7,500 
10,000 
17,300 
25,000 
14,330 

$ 

90,000 
100,000 
190,000 
280.000 
157.000 

$ 

432,000 
445,000 
451,000 
388,000 
364,000 

1892 

1893 

1894 

1895 

The  same  table  gives  the  production  and  value  of  drain  tile,  and  it.  v-> 
gratifying  to  find  that  the  quantity  has  been  largely  increased.  The  farmer* 
of  Ontario  have  been  me  king  vigorous  efforts  to  meet  the  competition  whicb 
confronts  them  everywhere,  and  the  drainage  of  the  land  is  one  of  the  most 
effective  means  for  enabling  them  to  get  the  surest  and  largest  results  as  the 
fruit  of  their  labor.  The  quantity  of  tile  manufactured  rose  from  7,500,000 
in  1891  to  25,000,000  in  1894,  and  while  there  was  a  drop  of  nearly  11,000,000> 
from  1894  to  1895  the  quantity  produced  in  the  latter  year  was  about  double^ 
of  the  make  in  1891. 

Pressed  brick,  roofing  tile  and  terra-cotta  are  given  in  the  next  table  for 
five  years : 


rressed  bri«k, 
reeing  tile 
ftsd  lerra- 
••Ma. 


1896. 

1894. 

1893. 

1892. 

1891. 

Number 

Value 

Wages 

17,940,867 

$184,550 

69,442 

25,456,000 

$286,330 

95,400 

21,634,000 

$317,373 

80,686 

32,048,000 

$359,335 

88,865 

13,617,909 

$166,699 

58,000 

The  fine  quality  of  pressed  brick  made  in  the  country  and  its  suitability  for 
private  and  public  buildings  of  the  better  class  have  combined  to  make  for  it 
a  good  market,  and  when  the  present  depression  has  lifted  it  is  almost  certain 
that  a  very  much  larger  quantity  will  be  called  for  than  has  yet  been  produced 
in  any  one  year.  Indeed  it  is  only  seven  or  eight  yrars  ago  since  the  first 
pressed  brick  was  made  in  the  Province.  Previous  to  that  all  pressed  brick 
«sed  in  the  country  was  imported  from  the  United  States.,  and  it  was  generally 
Ibelieved  that  we  had  not  here  any  suitable  clay  for  making  the  article.  It 
is  well  known  now  that  we  hare  several  grades  of  it,  and  an  illimitable 
f[uanti6y,  and  that  the  quality  of  the  brick  and  terra  cotta  made  is  of  lh«  very 
best. 
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The  statistics  of  lime,  another  indispensable  article  for  building  purposes, 
AS  given  in  the  following  table  for  the  five  years  1891-5  : 


Year. 

Bushels. 

Value. 

Wages  of  labor. 

18yi 

18^»2 

2,3nO  000 

2,ri<K),00() 
2,700  (XM) 
2,lf)0,(XX> 
2,01)0,000 

S 

3(M).(HK» 
3ri(l.(MM» 

3(;i.o<X) 

280,0(H.> 
280,000 

9 

iia,(xx» 

120.0(X» 
122.  MK) 
l(W,(HXt 
101,OOU 

18i)3   

iHiM 

18U5 :  .. 

Cotii]>aratir« 
HtatiHtics  uf 
lime  produc- 
tion furl  8tt  I -6. 


These  tigures  bear  a  close  relation  to  those  of  stone  and  brick,  and  the 
returns  made  to  the  Bureau  by  owners  of  lime-kiUis  show,  as  in  the  case  of 
brickyards,  that  a  large  proportion  of  them  are  idle  for  want  of  a  demand  for 
theit  product. 


TRAP     It  O  t-  K     K  ()  U     S  T  R  E  E  r     C  0  N  8  T  H  U  C  T  I  O  N. 


A  business  which  is  capable  of  great  expansion  was  b9gun  last  summer  by  Trapj-ock 


as 


ihe  Powell  and  Mitchell  Trap  Rock  Company  of  Bruce  Mines,  Ontario,  and  Xl^^J^'' 

Marquette,  Michigan,  in  the  quarryii  g  and  exporting  of  trap  rock  to  be  used  in  "'ruction. 

the  construction  of  boulevards  or  streets,  principally   if  not  altogether  so  far 

in  the  oity  of  Cleveland,  Ohio.      The  quarries  of  this  company  are  situated  on 

some  small  islands  on  the  north  shore  of  lake  Huron,  south  of  the  township  of 

Johnson.     Last  year  their  product  was  taken  from    Poole  island,  about  two  ,, 

•^  "^  '  t^uarnes  on 

miles  southwest  of  the  mouth  of  Portlook  river  and  about  one  mile  and  three   P«»oIp  and 
quarters  southeast  of  Walker  river.     There  are  said  to  be  about  100,(X)0  tons  of  i  sliuKrH*!  in 
available  rock  on  this  island,  while  on  Walker  inland  the  quantity  is  thought  to  ^^^'^  Hur««. 
be  about  500,000  tons.     At  this  latter  placi  the  company  has  in  contemplation 
-the  erection   of    a  dock    for  shipping  purposes.     Situated  as    the  properties 
are  on  the  deep  waters  of  lake  Huron,   they   enjoy  the    advantages  which 
all-lake  carriage  and  resulting  cheap  freight  rates  can  give  them      The  rock  is 
loaded  directly  out  of  the  quarries  into  the  vessels  which  dischirge  it  on   the 
docks  at  Cleveland.    It  is  used  at  the  latter  place  in  the  construction  of  carriage 
drives  or  boulevards  in  connection  with  the  park  system  of  the  city,  where  about 
two  miles  of  road  30  feet  wide  were  built  of  it  by  the  B  Dard  of  Park  Commissi  on- 
^rs  in  1895.     Though  its  use  there  has  so  fir  been  confined  to  roads  of  this  sort 
intended  for  light  travel  only,  for  which  purpose  it  has  given  eminent  satisfac- 
tion, there  appears    to  be   no   reason    why  it  should  not  prove  equally   well 
fitted  for  heavy  tralti3  streets  with  necessary  changes  in  the  method  of  construc- 
tion.    In  the  Cleveland  boulevards  the  TelfordMacadam  system  of  building 
roads  is  adopted,  a  foundation  of  hard  limestone  equal  in  quality  to  Mahoning 
valley  limestone,  ten  inches  in  thickness,  being  first  laid  down.    The  Park  Com-  Boulevard«  ia 
missioners'  specifications  require  that  these  stones  shall  be  4  to  10  inches  in  p^rki. 
width,  8  to  20  inches  in  length,  and  not  less  than  10  inches  in  depth.     They  are 
laid  on  their  broadest  edges  lengthwise  across  the  roidway,  and  are  bound  by 
inserting  and  driving  down  stone  of  proper  size  and  shape  to  firmly  wedge  them 
in  place.      Upon  this  foundation  is  spread  the  macadam  made  of  broken  trap 
rock.     For  the  bottom  course  the  stone  is  required  to  be  crushed  ^to  a  size  that 
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will  poPH  through  a  Hcrron  with  2J  inch  round  holos  and  will  not  paHS  through 
a  Hcrpcm  with  1  inch  round  holes.  This  is  Hpread  upon  the  foundation  to  such 
a  depth  that  when  thoroughly  rolled  its  surf-ice  is  two  inches  below  the  finished 
grade  of  the  street.  Fine  screenings,  such  as  will  pass  through  1-inch  round 
holes,  are  then  spread  on  in  at  least  three  layers,  each  layer  thoroughly  worked 
in  by  wetting  and  rolling.  Upon  this  coarse  screenings,  by  which  is  n.eant 
broken  stone  which  will  pass  through  a  screen  with  1-inch  round  holes  but  will 
not  pass  through  ^-inch  round  holes,  are  laid  and  spread  to  a  depth  suflicient  to 
bring  the  surface  half  an  inch  below  finished  grade.  Fine  screenings  and 
t^jaljty  of  the  dust  are  then  applied  to  bring  the  surface  up  to  grade.  As  to  the  quality  of 
the  road  thus  made,  Messrs.  W.  H.  Ford  &,  Co.,  128  Champlain  St.,  Cleveland, 
contractors  for  the  work,  speak  as  follows,  under  date  of  October  19th.,  1895  : 
"We  have  about  completed  a  boulevard  for  the  Park  Commissioners  of 
this  city  in  which  we  have  used  12,500  gross  tons  of  the  trap  brought  from 
Poole  island,  Georgian  bay.  .  .  We  consider  that  we  have  the  best  road 
in  the  world,  and  it  has  been  so  pronounced  by  the  different  interested  people 
who  have  visited  this  city  and  inspected  it.  They  were  here  from  Chicago, 
Detroit,  Youngstown  and  other  places.  Having  made  a  visit  to  several  places 
in  the  eastern  States  for  the  purpose  of  examining  the  roads  built  of  trap  rock 
and  comparing  them  with  ours,  we  have  no  hesitation  in  saying  that  the  trap 
rock  used  here  is  harder,  freer  from  quartz  or  vein  matter  found  in  other  trap 
rocks,  and  therefore  better  suited  for  road  beds. 

This  testimony  is  confirmed  by  Mr.  F.  0.   Bangs,  secretary  of  the  Board 
of  Park  Commissioners,  who  says  : 

"  We  think  we  are  building  the  finest  road    in   America.     Interested 
parties  from  Chicago  and  Pittsburgh  have  been  here  to   see  it,  and  expressed 
themselves  as  highly  pleased  with  the  same." 
CJost  of  con-  The  total  cost  of  building  the  roads,  including  foundations,  gutters  (for 

Btrnctioii.  which  Medina  stone  is  used)  arid  all  other  items  of  expense,  was  $3.10,  S3  19 
and  $3.65  per  square  yard  respectively  for  three  separate  sections.  The  road  is 
therefore  not  a  cheap  one  as  built  in  Cleveland,  the  cost  being  greater  than  a 
pavement  of  either  vitrified  brick  or  asphalt,  according  to  the  experience  of 
the  city  of  Toronto.  A  comparative  statement  of  the  cost  of  the  three  pave- 
ments is  as  follows  : 

Light  asphalt,  4-in.  concrete,  2-in.  asphalt    $2.10  per  sq.  yd. 

Heavy  asphalt,  6-ia.  concrete,  2^-in.  asphalt 2.60        n 

Vitrified  brick,  on  4-in.  concrete 2.25        u 

Trap  rock,    10  in.     Telford   foundation,  8  inches  broken 

rock $3.10  to  $3.65 

Character-  The  name  "  trap  "  has  no  reference  to  either  the  chemical  composition  or 

l^T*^  ^'"^  ™^^®  °^  origin  of  the  rocks  to  which  it  is  applied,  but  was  originally  bestowed 
upon  those  varieties,  such  as  basalt,  which  present  a  step-like  appearance  or  an 
outline  composed  of  a  succession  of  platforms  one  abovo  another.  It  is  some- 
times loosely  used  to  designate  a  series  of  rocks  differing  widely  in  character^ 
but  eruptive  in  origin,  occurring  in  dykes  or  overflows,  and  consisting  essen- 
tially of  felspar  together  with  such  minerals  as  augite,  hornblende  and 
chlorite.     This  series  of  rocks  furnishes  good  material  for  roadmaking  which 
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is  largely  employed  in  England  and  the  countries  of  continental  Europe. 
vSpecimens  of  the  rock  quarried  on  Poole  island  were  examined  by  Dr.  Cole- 
man, and  are  described  by  him  as  follows  : 

"  One  of  them  is  dark  green  in  color  \  the  other  has  many  reddish  par  CompoBitkin. 
tides  mixed  with  the  green.  They  are  rather  coarse  grained  and  massive. 
Examined  microscopically,  they  prove  to  contain  much  the  same  constitution, 
badly  weathered  plagioclase  felspar  and  augite  largely  changed  to  chlorite. 
Besides  these  minerals,  quartz  occurs  in  small  masses  or  intergrown  as  pegma- 
tite with  the  felspar,  often  about  a  felspar  crystal  as  a  nucleus.  As  accessory 
minerals  one  finds  hornblende,  magnetite  and  a  little  pyrite.  The  structure 
of  the  rock  is  between  the  ophitic  and  granitic,  but  more  inclined  toward  the 
ophitic,  so  that  the  name  quartz  diabase  is  probably  the  most  a[)propriate. 
In  general,  the  somewhat  obsolete  tf  rm  "  trap  "  is  applied  to  it.  This  rock 
probably  occurs  as  largo  dykes  or  possibly  as  sheets  representing  an  ancient 
volcanic  outflow.  It  should  prove  as  serviceable  for  road  metal  as  the  closely 
related  melaphyres  and  basalts  so  much  used  in  making  the  fine  roads  of 
southern  Germany." 

A  solid  cubic  foot  of  the  trap  rock  is  said  by  the  Powell  and  Mitchell 
Company  to  weigh  180  lb.,  while  a  cubic  yard  of  the  broken  stone  weighs 
3,000  lb. 

Some  of  our  Ontario  towns  and  cities  may  perhaps  desire  to  emulate  the  SupplicB  <.f 
example  of  Cleveland  in  the  matter  of  well  paved  boulevards  or  drives,  and  if  so  Jf"^^ '" 
and  their  location  is  such  as  to  admit  of  the  transportation  of  the  raw  material  by 
water,  they  are  not  likely  to  find  a  road  covering  of  better  quality  than  the  trap 
or  quartz  diabase  rock  of  which  an  immense  supply  exists  in  our  own  Province. 
On  the  north  and  northwest  shores  of  lake  Superior  are  areas  thousands  of 
square  miles  in  extent  whose  overlying  strata,  as  displayed  in  the  summits 
of  numerous  hills,  are  composed  of  trappean  rocks,  the  relics  of  volcanic 
action  on  a  titanic  scale  in  a  long  past  age.  The  promontory  of  Thunder  cape, 
the  mass  of  McKay's  mountain,  the  locks  of  Pie  island,  the  "  Paps  "  on  the 
east  side  of  Black  bay,  are  all  composed  of  trap,  as  are  ako  the  formations  on 
St.  Ignace  and  Simpson's  islands  and  about  Point  Porphyry.  In  some  parts 
of  the  north  shore  the  trappean  rocks  are  of  great  thickness,  having  in  places 
a  depth  of  6,000  to  10,000  feet.  In  its  lower  portions  the  overflow  is  usually 
massive  and  cystalline,  but  it  becomes  more  amygdaloidal  towards  the  top. 
From  Pigeon  river  to  the  Kaministiquia,  and  from  Thunder  bay  to  Nipigon 
bay,  the  shore  of  lake  Superior  and  the  country  to  a  considerable  extent 
inland,  including  a  large  area  north,  west  and  south  of  lake  Nipigon, 
exhibits  this  trap  overflow  in  enormous  development.  Farther  east,  varieties 
of  diabase  or  chloritic  trap,  says  Dr.  Chapman,  "  occur  both  in  the  form  of 
dykes  and  intercalated  bedded  masses  among  the  Huronian  strata  of  lake 
Superior,  as  in  Michipicoten  island,  as  well  as  Gros  Oap,  Cape  Mamainse, 
Point  aux  Mines,  Goulais  river  and  elsewhere.'-  On  the  north  shore  of  lake 
Huron  trap  is  of  common  occurrence,  and  dykes  of  the  variety  known  aa 
greenstone  are  found  in  the  Madoc  and  Marmora  region,  and  also  on  the  St. 
Lawrence  river    below   Kingston.       That  the  whole    of  this  almost    iilimit- 

'^  Minerals  and  Geology  of  Ontario  and  Quebec,  p.  189. 
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able  Htoro  of  rock  would  on  trial  prove  suitable  for  road  material  cannot  b« 
aflirnipd,  but  there  seems  to  be  no  reason  why  a  largo  proportion  of  it  should 
not.  It  can  hardly  be  doubted  that  if  trap  rock  came  actively  into  demand, 
the  Province  of  Ontario  could  (urnish  onough  to  cover  all  the  streets  of  all 
the  cities  of  North  America  for  hundreds  of  years  to  come.  Cheaper,  because 
more  accessible,  materials  are  now  employed  in  the  construction  of  roads 
within  our  own  land.  The  tough  and  durable  trap  when  broksn  to  proper 
size  forms  a  much  more  lasting  pavement  than  the  soft  limestone  gravel  cf 
which  our  best  country  roads  are  now  made,  and  if  it  could  be  supplied  at  low 
enough  cost,  its  use  would  not  be  confined  to  cities  and  towns,  but  might  also 
be  extended  to  the  prosperous  and  thickly  settled  agricultural  parts  of  tbf! 
Province,  where  easy  travel  and  good  roads  are  a  prime  necessity. 

VITRIFIED     IJRICK     FOU     STRKKT     1' A  >  1  >  (J  . 

The  pftving  The  immense  development  which  the  paving  brick  industry  has  under- 

i.>  r  1  c  If  ID  - 

dttatry.  gone  in  the  United  States  has  made  it  very    apparent  that  vitrified  brick 

as  paving  material  has  '*  come  to  stay,"  and  it  is  pleasing  to  record  that 
the  business  has  now  fairly  begun  an  existence  in  Ontario.  The  Ontario 
Paving  Brick  Company,  of  which  Mr.  A.  E.  Kemp  is  president,  Mr.  S. 
G.  Beatty  secretary-treasurer,  and  Mr.  0.  R.  S.  Dinnick  manager,  has 
erected  a  well-equipped  factory  for  the  manufacture  of  paving  brick  at 
Carlton,  a  short  distance  from  the  city  limits  of  Toronto. 
"JAdtoTj  at  T^6  works  are  fitted  up  with  a  Penfield  brick  plant,  including  a  wire- 

?^^***S  ^^^^  ^^^  machine,  automatic  cut-off  table  and  re-prees  of  sixty  tons  pressure  ; 
the  nominal  capacity  being  30,000  brick  per  day  of  ten  hours,  but  equal 
to  turning  out  if  required  at  least  one-third  more.  There  are  two  dry 
pans  with  necessary  screens,  and  one  large  pug  mill  The  dryer,  operated 
by  artificial  heat,  has  a  capacity  to  dry  30,000  brick  in  twenty-fonr  hours. 
The  plant.  Power  is  supplied  by  two  large  boilers  and  a  Wheelock  engine  of  150 
horse-power.  The  kilns  are  four  in  number,  of  the  Eudaly  dow^n-draffc 
type,  and  are  capable  of  burning  between  300,000  and  400,000  brick  per 
month.  Run  of-mine  coal  is  used  as  fuel.  About  fifteen  days  is  required 
to  burn  a  kiln,  and  about  ten  days  more  to  cool  ofiT.  Mr.  Dinnick,  the 
manager,  has  very  strong  ideas  on  the  proper  method  of  burning  vitrified 
brick,  believing  that  they  should  be  exposed  to  a  temperature  sufficiently 
high  to  frit  together  the  clay  of  which  they  are  composed,  but  that  they 
should  not  be  over-burned  or  made  glassy  by  excessive  vitrification.  In 
addition  to  proper  burning,  slow  cooling  is  essential  to  a  first-class  annealed 
brick.  The  whole  plant  of  the  Ontario  Paving  Brick  ('ompany  is  of  the 
most  modern  and  approved  kind,  and  is  modelled  on  the  best  American 
factories. 
t^PlkUMof  The  company  has  a  little  over  100  acres  of  land  at  Carlton,  twenty-two 

^^ftaiEbale.  acres  at  Campbellville  in  Halton  county,  and  about  two  acres  on  the  Humber 
river.  On  the  Carlton  property  the  deposit  of  clay  suitable  for  paving  purposes 
is  three  feet  six  inches  thick,  extending  over  most  Qf  the  area,  and  underlying 
this  is  a  bed  about  three  feet  in  thickness  which  answers  well  for  ordinary 
building  brick.     A  mixture  of  the  red  or  Medina  shale  which  is  brought  from 
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Oampbellville  with  that  found  at  Oarlton  is  used  as  raw  material  for  the  paving 
brick,  and  the  result  is  highly  creditable  to  Mr.  Dinnick's  skill  and  the  etlici- 
ency  of  his  plant. 

Last  year  the  company  supplied  brick  for  paving  Selby  street  and  a  U»ei  of  the 
portion  of  St.  Patrick  street  in  Toronto,  in  addition  to  a  considerable  Toronto, 
quantity  required  for  the  crossings  of  various  other  streets.  This 
year  part  of  Prince  Arthur  avenue  next  to  Avenue  road  is  being  paved 
with  the  company's  brick,  and  it  is  expected  that  several  other  streets 
will  also  be  covered  with  this  material.  The  sorry  condition  into  which 
so  much  of  the  cedar  block  pavement  in  Toronto  has  fallen  will  necessitate 
immediate  renewal  of  many  miles  of  streets,  and  it  would  certainly  be 
in  the  public  interest  to  pave  with  vitrified  brick  rather  than  to  lay  down 
the  discredited  blocks  again.  No  American  paving  brick  are  now  being 
imported  to  Toronto.  The  price  of  the  Canadain  article  is  $14  per  thousand, 
which  is  much  less  than  the  cost  of  American  brick  with  freij^lit  and 
<luty  added.  The  company  employs  eight  to  twelve  teams,  and  thirty- 
five  to  fifty  men. 

Clay  is  the  raw  material  for  a  great  variety  of  finished  products,   ranging  The  technical 
from  common  building  brick  to  the  finest  of  chinaware.     Some  of  these  pro-  ciav^-worke*r8. 
ducts  involve  a  great  deal  of  skill  in  their  manipulation,  and  clay  is  of  all  raw 
materials  one  of  the  most  difiicult  to  hancU'.      Its  complexity  of  composition 
and  its  liability  to  variation  call  for  the  utmost  care  on  tiie  part  of   mauufactur- 
€rs  if  an  article  of  equable  quality  is  to  be  maintained,  particularly  in  the  high- 
est classes  of  goods,  and  it  would  seem  therefore  that  in  no  branch  of  manufac- 
turing industry  would  scientific  knowledge  and  technical  training  be  more 
useful  or  better  welcomed.      In  Ontario  as  yet  our  clay  deposits  have  not  been 
called  upon  to  furnish  the  more  expensive  products  of  ceramic  art,  and  there 
has  hitherto  been  probably  small  demand  for  the  technically  (jualitied  engineer 
in  clay  ;  but  even  in  the   United  States,   where  the    clay    industries    have 
reached  a  high  degree  of  expansion,  facilities  for  the  technical  education  of 
clay  workers  have  been  strangely    lacking.      Indeed    it    was    only    in    1894 
that  the  first  attempt  was  made  in  that    country  to  provide  for  the    clay 
industries   means  of  education  similar  to  those   which   have  long  been    en- 
joyed for  instance  by  workers  in  metals  or  textile  fabrics.      In  June,  1894, 
the  University  of  Ohio  opened  a  department  of  Ceramics  and  Clay  working, 
with   Professor  Edward  Orton  jr.  at  its  head,  and  provision  was  njade  for  The  3hio 
thorough  instruction  in  all  the  branches  of  engineering  bearing  on  ceramics,  5.^h<^l."f 
and  especially  in    physics  and  chemistry  as    applied    to    the    treatment    of 
clays.     Two  courses  of  tuition  are  open  ;  one  covering  two  years  only,   "  is 
designed  tj  assist  young  men   who  have  already   been  actively  engaged    in 
the  ceramic  industries,  and  who  on  account  of    mature  years,    or    lack    of 
means,  or  lack  of  previous    educational    advantages,    aie    unable    to    avail 
themselves  of  the  full  ami  complete  course,  and  yet  who  wish  to  increase 
their  earning  power  or    chances  of    promotion    by    fitting    themselves    for 
other  than  manuil  labor."     The  other  course  extomls  over  four  years,  and  is 
the  full  equivalent  in  both  qiianticy  and  quality    of  work   required  of  anv 
of  the   other  engineering  courses  oilered  by  the  Unixersity.      It  leads  to  the 
2  B.M. 
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Gold  in  the 
years  1892-5. 


Percentage  of 
metallic  con- 
tents in  ore. 


degree  of  Engineer  of  MinoH  in  ('eramicH.  Special  faciliticH  are  afforded  for  the 
Htudy  of  clayH,  clay-working  machinery  and  inetliods,  and  Hmall  kilnH  and 
fiirniiccH  are  providfid  for  laboratory  work,  an  woll  as  pyrometerH,  mano- 
nuitorH,  and  aj)paratiiH  for  dtttorniining  the  plasticity  and  phyaical  struc- 
ture of  clays.  The  example  of  Ohio  is  worth  imitating  by  many  of  her 
sister  States,  whose  clay  industries  are  now  important,  and  also  by  Ontario, 
where  wealth  of  raw  materials  awaits  the  hand  of  the  skilled  manipulator 
to  transform  it  into  manufactured  products  fitted  to  serve  the  wants  or 
minister  to  the   tastes  of  man. 


Gold,    Nickel   and    Copi-kk. 

The  following  table  presents  for  the  four  years  1892  5  the  statistics  of  gold 
raining  in  the  Province  : 


Mines  worked   No. 

Men  employed  above  ground  * ' 
Men  employed  under  ground  " 

Ore  mined tons 

Gold  product oz. 

Gold  value $ 

Wages  paid  for  labor $ 


1892. 


9 

85 

40 

3,710 

36,900 
22,760 


1893. 


15 

112 

56 

5,560 

1,095 

32,960 

49,027 


1894. 


1895. 


4 

40 

52 

2,428 

2,022i 

32,776 

38,032 


8 

126 

111 

6,500 

3,030 

50,281 

66,234 


It  can  hardly  be  said  that  this  industry  is  yet  on  a  stable  basis,  as  far  as 
the  figures  of  the  table  show  the  situation.  The  gold  product  is  to  a  very 
large  extent  to  be  credited  to  one  mine;  the  other  seven  in  1895  were  yet  in 
the  development  stage,  and  the  money  paid  as  wages  for  labor  had  scarcely 
begun  to  be  recouped  in  bullion.  A  much  better  showing  would  be  presented 
if  the  statistics  were  given  for  the  calendar  year,  instead  of  being  for  the 
year  ending  31st  October,  and  when  the  current  year's  returns  are  obtained  it 
will  probably  be  seen  that  the  labor  expended  on  development  work  has  begun 
to  get  its  reward.  At  two  or  three  mines  a  quantity  of  rich  ore  was  mined  of 
which  no  account  is  taken  in  values,  as  the  gold  had  not  been  extracted  from 
it  within  the  year.  One  of  these  mines  computes  its  ore  on  the  dump  at  a 
value  of  116,000.- 

The  production  of  mines  yielding  nickel  and  copper  ore  and  the  quantity 
of  ore  smelted  in  the  four  years  1892-5,  ending  31st  October  each  year,  is 
presented  in  the  following  table  : 


Year. 

Ore  raised, 

tons. 

Ore  smelted, 
tons. 

Per   cent,  of  metallic  con- 
tents in  ore  smelted. 

Nickel. 

Copper. 

Cobalt. 

1892 

72,349 

64,043 

112,037 

75,439 

61,924 
63,944 
87,916 
86,546 

3.36 
2.21 
2.92 
2.67 
« 

3.19 
;2.38 
3.14 
2.73 

1007 
.0800 
.0721 

1893 

1894 

1895  

For  nearly  the  whole  of  last  year  only  the  mines  and  works  of  the  Cana- 
dian Copper  Company  were  operated;  two  of  the  o  her  co  jjpanies  had  closed 
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down  owing  to  the  death  of  the  principal  men  in  each, and  a  third  company  had 
suspended  owing  to  financial  troubles.  Yet  it  will  be  noticed  that  the  quan- 
tities of  ore  raised  and  smelted  in  1895  were  larger  than  in  1892  or  1893,  and 
the  quantity  smelted  was  nearly  as  large  as  in  1894  when  the  furnaces  of  four 
companies  were  in  blast.  The  percentage  of  nickel  and  jopper  in  the  ores 
varies  considerably,  but  the  ditference  is  not  so  great  as  to  be  significant  ;  it  was 
larger  in  1895  than  in  1893,  though  smaller  than  in  1892  and  1894,  both  of 
copper  and  nickel. 

Comparative  statistics  of  the  industry  are  presented  in  the  next  table  : 


Ore  raised tons 

t)re  smelted " 

Ordinary  matte " 

Be.ssemeri/ed  matte " 

Nickel  contents " 

Copper  contents " 

Cobalt  contents " 

Value  of  nickel $ 

Value  of  copper  S 

Value  of  cobalt  . .    $ 

Wages  i)aid S 

Men  employed 


1892. 


72,349 

61,924 

6,278 

1,880 

2,082 

1,936 

8A 

590,902 

232,135 

3,713 

339,821 

690 


1893. 


64,043 

63.944 

7.176 

452 

1.6r)3 

1.431 

19 

454,702 

115,200 

9.400 

252,516 

495 


1894. 


112,037 

87,916 

10,410 

1,470 

2,b70h 

2,748 

H 

612,724 

19.5,750 

1.500 

311,719 

655 


1895. 


75,439 
86,546 
12,525 
103i\ 
2,3153 
2,365} 

404  861 
160.913 

209^  960 
444 


Comparative 

HtntiHtica  for 
1892-5. 


The  metallic  contents  were  larger  very  considerably  than  in  1892  or  1893, 
but  smaller  than  in  1894.  Values  too  show  a  depreciation,  no  doubt  as  a 
result  of  improved  processes  in  extracting  and  refining  the  metals,  but  especi- 
ally the  nickel.  With  the  cheapening  of  this  metal  new  uses  are  sure  to  be  found 
for  it  which  must  increase  the  demand,  and  it  seems  probable  that  for  no  other 
object  is  it  so  likely  to  be  required  as  for  the  manufacture  of  nickel  steel.  On(^ 
company  of  bicycle  manufacturers  in  the  United  States  nsed  last  year  400,000 
lb.  of  nickel  in  the  form  of  nickel  steel  alloy,  which  is  nearly  one  tenth  of  the 
total  product  of  the  Ontario  mines. 

The  values  in  the  foregoing  table  are  based  on  the  selling  price  of  the 
matte  at  the  works,  and  employing  the  same  data  the  prices  of  the  metallic 
contents  for  the  four  years  1892-5  [ter  ton  and  per  pound  are  found  to  be  : 


Year. 

Nickel. 

Copper. 

Cobalt. 

per  ton. 

per  lb. 

per  ton. 

per  lb. 

I>er  ton.    j     |)er  lb. 

1 

1892 

1893 

1894 

1895 

? 

283.81 
275.08 
238.96 
174.83 

cents. 
14.190 
13.754 
11.918 

8.741 

$ 

119.90 

HO.  50 

71.23 

r>8. 02 

cents. 
5.995 
4.025 
3..^6l 
3.401 

1 

436.82 
494.73 
461  54 

cents. 
21.841 
24.736 
23.077 

Aver.age  sell- 
ing price  piT 
unit  of  metal 
contents  at 
Sudbury. 


The  fall  in  price  of  both  nickel  and  copper  has  been  constant  from  year 
to  year,  and  corresponds  closely  with  the  market  (juotationa  of  the  refined 
metals  in  the  London   market. 
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Comparative 
HtatinticH  of 
worknion  and 
wages,  1892-5. 


Statistic?  of 
the  gypsum 
ndustry. 


Salt  manufac- 
tured in  1891-5. 


The  number  of  ernploy/is  at  the  minoH  and  workft  for  the  several  years 
18W2-5,  clas.sili'ul  an  work(;rH  above  and  b(;low  j^round  and  according  to  the  ages 
regulated  by  law,  are  presented  in  the  following  table  : 


Year. 


1892 
1893 
1894 
1895 


Workers  of  16  to 
17  years 

Workers  over  17 
years 

above 
ground. 

10 
10 
17 

7 

under 
ground. 

above 
ground. 

483 
356 
395 
341 

under 
ground. 



197 

129 

243 

96 

Total 

Total 

workerH. 

wages. 

$ 

690 

33^,821 

496 

252,516 

655 

811,719 

444 

209  960 

The  average  number  employed  last  year  was  less  than  in  either  of  the 
three  preceding  years  as  a  natural  consequence  of  the  closing  down  of  three  of 
tb«  works  for  <he  greater  part  of  the  year.  The  average  wage  earnings  per 
man  however  was  nearly  the  same  as  in  former  years,  being  a  little  higher  than 
in  1894  and  a  little  lower  than  in  1  892  and  1893.  The  average  value  of  pro- 
duct per  man  employed  is  pretty  steadily  gaining.  In  1892  it  was  $1,197  ;  in 
1893,  $1,170;  in  1894,  $1,236  ;  and  in  1895,  $1,285  ;  and  this  result  appear« 
alongside  a  steadily  falling  price  for  the  product.  The  explanation  of  it  is  no 
doubt  to  be  found  in  the  greater  economy  of  working  the  mines,  made  possible 
by  the  larger  openings  and  the  more  general  use  of  improved  mining  machinery. 


Gypsum   and   Salt. 

The  total  quantity  of  gypsum  mined  last  year  was  3,373  tons,  valued  at 
$7,471.  By  far  the  greater  part  of  the  raw  material  was  used  for  land  plaster 
but  the  manufacture  of  calcined  plaster,  alabastine,  etc.,  is  a  more  important 
industry.  For  these  last  named  purposes  444  tons  of  gypsum  was  utilized  last 
year,  and  the  total  value  of  the  articles  produced  was  $13,095.  The  industry 
in  all  its  branches  of  mining,  calcining,  milling,  etc.,  gave  employment  to  24 
workmen,  whose  yearly  earnings  for  wages  are  returned  at  $6,500. 

Fourteen  works  were  employed  last  j^ear  in  the  production  of  salt  in  the 
counties  of  Bruce,  Huron,  Middlesex,  Lambton  and  Essex.  The  following 
table  gives  the  statistics  of  the  industry  for  the  four  years  1892-5  : 


1895. 

1894. 

1893. 

1892. 

Tons  made 

Value $ 

Wages § 

51.009 

188,101 

56,496 

35,215 

115,551 

43,350 

48,350 

149,850 

44,440 

43,387      I 
162,700 
37.800 

In  quantity  made,  in  value  and  in  wages  paid  for  labor,  1895  exceeds 
each  one  of  the  preceding  three  years.  No  attempt  has  yet  been  made  to  mine 
the  salt,  although  beds  of  great  thickness  exist  at  a  moderate  depth,  ranging 
from  900  to  1,300  feet;  at  all  the  works  it  is  produced  by  evaporating  the 
brine,  which  either  flows  from  or  is  pumped  out  of  the  borings.  Heretofore  no 
other  industry  has  been  established  in  the  Province  in  connection  with  salt 
works,  but  during  the  present  year  a  plant  is  in  course  of  construction  for  the 
manufacture  of  soda  ash. 
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Petroleum  and  Natural  Gas. 
It  :s  difficult  to  procure  statistics  of  the  petroleum  trade  which  can 
be  accepted  as  perfectly  reliable,  inasmuch  as  the  several  independent 
sources  of  information  diff'or  somewhat  widely  in  the  ti^urea  they  supply. 
Heturns  received  by  the  Bureau  from  all  the  refineries  show  that  the  (juan- 
tity  of  crude  distilled  in  1895  was  25,223,785  imperial  gallons,  and  used  for 
fuel  2,213,639  gallons,  making  a  total  of  27,437,424  gallons  ;  and  that  the 
quantity  of  illuminating  oil  prodnced  was  10,924, 82G  gallons.  The  monthly 
statement  of  railway  shipments  from  Petrolea  shows  that  the  quantity  of  crude 
carried  out  whs  232,282  barrels,  or  8,129,870  gallons,  and  of  refined  311,962 
barrels,  or  10,918,670  gallons,  being  a  crude  ecjuivalent  in  all  of  1,012,185 
barrels,  or  35,426,475  gallons.  The  Canada  Statistical  Abstract  and  Re- 
cord, which  claims  to  supply  "  the  only  trustworthy  statistics  of  Canadian 
production  of  oil  that  are  available,"  gives  the  quantity  of  refined  oils 
inspected  last  year  as  10,928,894  gallons,-'  or  a  calculated  crude  equiva- 
lent of  28,760,24  7  gallons,  but  not  including  the  (juantity  of  crude  oil 
used  as  such.  In  this  calculation  a  gallon  of  refined  has  a  crude  Cfjuiva- 
lent  of  2.63  gallons,  whereas  ia  the  shipments  from  Petrolea  the  equivalent 
is  2.50  gallons.  But  according  to  the  returns  made  to  the  Bureau  2  31 
gallons  of  crude  produce  a  gallon  of  refined,  on  which  basis  the  total  of 
crude  and  refined  shipped  from  Petrolea  in  the  year  would  be  33, 3.')  1,99 7 
gallons  instead  of  35,420,475  gallons  as  dhown  by  the  monthly  statements. 
The  returns  of  the  refineries  made  to  the  Bureau  however  give  only  the 
quantities  of  crude  which  were  distilled  and  used  as  fuel,  an  aggregate 
of  27,437,424  gallons,  and  not  the  total  product  of  wells  during  the  year,  or 
the  quantities  shipped  by  rail.  It  is  certain  also  that  the  whole  of  the 
crude  oil  shipped  from  Petrolea  was  not  refined  elsewhere,  as  the  two 
outside  refineries  which  were  operated  during  the  year  did  not  treat  much 
more  than  20  per  cent,  of  it.  The  quantity  of  refined  oils  reported  by 
the  Canada  Statistical  Abstract  and  Record  is  very  nearly  the  same'' as 
the  Bureau's  returns,  being  larger  by  4,068  gallons  dt  116  barrels.  ^  •  The 
following  table  from  the  same  authority  gives  the  product  of  refined  oils 
and  their  crude  equivalent  in  imperial  gallons  for  the  ten  years  1886  95  : 


Variable 
character  of 
statistics  of 
the  oil 
industry. 


liefined  oilH 
and  the  crude 
e<iuivalent. 


Year. 

Retined  oils. 

Crude 
ecjuivalent  cal- 
culated. 

1886 

1887 

8,149,472 

8,243,962 

9,545,895 

9,462,834 

10,121,210 

10.270,827 

10,238,426 

10,683,806 

10.82.\.360 

10,928,894 

21.445,979 
21,694,637 
25,120,776 
24,902,195 
26,634,763 
27,028,492 
26,943,227 
28,115.278 
28,487.763 
28,760,247 

1888 

1889   

1890  

1891 

1892 

1893 

1894 

1895 

Pnuluction  of 
refinul  <»ilH  in 
the  ten  years, 
188696. 


'  A  letter  to  the  Bureau  of  Mines  from  the  Inland  Revenue  Department  under  date  of 
February  25  says  :  "The  total  number  of  prallons  of  Canadian  oil  inai>ect€d  in  1895,  accord- 
ing to  the  books  of  this  Department,  was  10,674,232  gallons.  ' 
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I'orcciitajfOH 
of  prodiictH 
(liHtillcd  from 
tho  cru(i«v 


For  oacli  of  tho  above  years  the  crude  equivalent  is  calculated  on  the 
ratio  of  1  to  U.G.'i,  which  was  probably  correct  enough  for  the  earlier  y<,ar8  ; 
but  with  improvements  in  the  procass  of  refining,  a  larger  proportion  of 
illuminating  oils  is  obtained  from  the  crude  now  than  formerly.  The  proof 
of  this  is  furnished  in  the  following  table,  which  gives  the  percenta;;^es  of 
the  several  products,  except  paraffin  and  fuel  materials,  obtained  at  the 
refineries  in  each  of   the  four  years  1892  4  : 


Product. 

189c 
p.c.  of  crude. 

1894 
p.c.  of  crude. 

1893 
p.c.  of  crude. 

1 

1892 
p.c.  of  crude.  1 

Illuminating  oils  

Lubricating  oils 

All  other  oils 

Totals  

43.31 

9.51 

28.075 

41.10 
10.91 
30.45 

39.12 
12.45 
28.14 

38.37 
12.35 
27.34 

80.895 

82.46 

79.71 

78.36 

Evidence  of 
progress  in 
modes  of 
treatment. 


Shipment 
statistics. 


In  those  four  years  the  proportion  of  illuminating  oils  extracted  from 
the  crude  has  increased  steadily  each  year,  until  in  1895  it  was  4.64  per 
cent,  more  than  in  1892.  The  proportion  of  lubricating  oils  has  decreased 
2.84  per  cent.,  and  that  of  all  other  oils  has  remained  very  nearly  the 
same ;  but  the  average  of  all  oils  extracted  from  the  crude  has  been  raised 
by  2  53  per  cent.  At  the  same  time  the  quality  of  the  illuminating  oils 
has  been  so  much  improved  that  they  are  now  little  if  at  all  inferior  to  the 
best  American.  The  quality  of  the  crude  remains  as  formerly,  with  its 
high  percentage  of  sulphur. 

The  statement  which  follows  gives  the  monthly  shipments  of  crude  and 
refined  oils  by  rail  from  Petrolea  for  the  year  1895,  and  the  totals  calcu- 
lated in  crude  equivalent  at  the  ratio  of  1  to  2^.  The  measure  is  in  imperial 
barrels  of  35  gallons  per  barrel. 


Monthly  ship- 
ments of  crude 
and  refined 
oils  from 
Petrole 
rail  in  1895. 


Month. 


January .... 
February  . . 
March     .... 

April 

May      

June   

July    

August  .... 
September . . 
October  . . . 
November  . . 
December  . . 

Totals 


Crude. 


21,155 
18,810 
17,380 
15,400 
18,165 
15,670 
18,985 
17,335 
20,772 
24,970 
19,890 
23,750 


KeBned. 


232,282 


27,323 
25,875 
19,825 
17,955 
18,382 
17,725 
17,370 
24,335 
32,615 
46,727 
32,484 
31,346 


Crude 
equivalent. 


311,962 


89,462 

83,497 

66,943 

60,287 

64,120 

59,982 

62,410 

78,173 

102,309 

141,787 

101,100 

102,115 


1,012,185 


On  the  basis  of  1  to  2.31,  which  is  the  ratio  of  refined  to  crude  equivalent 
computed  from  last  year's  returns  to  the  Bureau,  the  total  of  crude  equivalent 
would  be  952,914  barrels,  or  33,351,997  gallons,  and  in  reckoning  the  value 
of  crude  oil  this  estimate  will  be  taken. 
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The  following  table  gives  the  weekly  market  prices  of  crude  at  Petrolea  and  isrark«t 
Oil  Springs  for  1895,  and  of  refined  in  car  lots,  from  which  are  deduced  tlie  prices, 
averages  for  each  month  and  for  the  year  : 


Month. 

Petrolea 
crude. 

Oil  Springs 
crude. 

Refined  in  car  lota  f.  0.  b. 

cent.sper'gal. 

centHpergal. 

Weekly  pricoa 
of  crucle  and 

in  bulk. 

in  bbla. 

rt  tilled  oils  in 
l,s'(,")    and 

$  per  bbl. 

S  \>er  bbl. 

averagHM  per 

Jannuary.  3 

1.16A 
l.K^ 

1.17.J 

7 

93 

month  aud  fur 

10 

1.17X 

7 

9? 

the  year. 

17 

1.1  (;5 

1.175 

i.m 

7 

'^5 

24 

1.16i 

7 

9? 

31 

1.16J 

1.173!; 

7 

9i 

February .  7 

1.165 

1.17;; 

1 

9? 

14 

i.n;.>. 

1.17)1 

9? 

21 

1.20 

1.22 

7 

9: 

28 

1.26 

1.27 

7i 

10 

-10* 
-10.^ 

March  ...  7 

1.25 

1.27 

7\ 

10 

14 

i.2»; 

1.28 

7K 

10 

21 

1.30 

1.32 

10 

-\0\ 

, 

28 

1.31J. 

1.33 

731 

10 

-10* 

Apiil     ...  4 

1  34 

1.36 

l\ 

10 

-10.5 

11 

1.36 

1.38 

10 

-10* 

18 

1.55 

1.57 

12  V2k 

15 

25 

1.77.\ 

1.79i 

12-12.'; 

16 

May    ....  2 

1.75 

1.77 

12 

16 

9 

l.()0 

1.62 

12 

15 

16 

i.<;o 

1.62 

12 

16 

23 

1.50 

1.52 

12 

16 

• 

30  

1.50 

1.62 

12 

15 

June    ....  <) 

1.50 

1.52 

12 

16 

13 

1.60 

1.62 

12 

16 

20 

1.50 

1.62 

12 

15 

27 

1.60 

1.62 

12 

16 

July  4 

1.50 

1.52 

12 

15 

11 

1.50 

1.52 

12 

16 

IS 

1.50 

1.62 

12 

Ifl 

25 

1.50 

1..52 

12 

15 

August   . .  1 

1.52 

1.64 

93 

123 

■ 

8 

1.52 

1.54 

9| 

12i 

■ 

15 

1.53 

1.65 

9| 
9v 

12; 

22 

1.53 

1.65 

12j 

21) 

1.63 
1.53 

1.55 
1.55 

9;V 
99 

12j 
12 

September  5 

12 

1.63 

1.55 

0.^ 

12 

ID 

1.53 

1.55 

i»V 

12; 

26 

1.55 

1.67 

9i 

12 

October  ..  3 

1.56 

1.67 

9? 

12 

10 

1.55 

1.57 

9J 

12; 

17 

1.55 

1.57 

9V 

12 

24 

1.55 

1  67 

4 

12; 

31 

1.55 

1.57 

9 

12 

November  7  

1.58 

1 .  iM 

12; 

14 

l.fiO 

l.(\:\ 

12^ 

21 

i.r.s 

1.71 

12J 

28 

1.74 

1.77 

10 

12:i 

December  5 

1.70 

1.72 

10 

12- 

-13 

12 

1.70 

1.72 

10 

I2J 

13 

19 

1  70 

1.72 

10 

12^13 
I2J  13 

26 

1.70 

1.72 

10            1 

Monthly  averages  : 

•Taniiary 

l.Kli 

1.17.\ 

i 

9J 
10 

February  ... 

1.19.'. 

1.21' 

7 

March 

1.28 
l.r)0.i 

1.30 
1.52JI 

7h 
lOij 

lOJ^ 
12 

April 

May 

1.69 

1.61 

12 

15 

June    

1.60 
1.50 
1.52i 
1.53i 

1.52 
1.52 
1.54J^ 

12 

12 
9V 

15 
16 

July     

August  

121 

September 

1.5Pi; 

4 

12; 

October 

1.55 

1.67         1 

9! 

12; 

November   

1  65 

1.68 

9? 

12; 

December  . .      . 

1.70 

1.72 

10 

m 

Yearly  averages 1 

1.47i 

1.49i       i 

9.8 

12.6          i 
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The  potrol<'iirn  of  the  Oil   Sprinj^H  field  is  of  a  better  quality  than  that 

of  the  Petroloa  ti(;I(l,   and  is  quoted   usually  at  two  cents  per  barrel  higher. 

The    yield   however    is  ho    much   less    that  in    computing    total    values   the 

average  (juotHtions  for  Petrolea   crude  may   be   taken.     The  quotations  for 

refined  oils  are  given  for  car  lots,  in  the  first  column  in  bulk  and  in   the 

second  in   barrels — the    difference   ranging   from    2 J  to  3  cents   per  gallon, 

and  the  average  for  the  year  2.7  cents.     The  weekly   quotations  of  crude 

and  refined  show  an    upward    tendency  throughout    the    year,   the  highest 

averages  for  the  former  being  reached  in  November  and  DecemVjer,  and  for 

the  latter  in   May,  June  and  July. 

Production  '^^^  following  table  gives  the  quantity  of  crude  petroleum  produced  in 

and  values  of  the  two  fiields  for  each  of  the  five  years  1891-5,  and  the  value  of  it  com- 
crude  oil  in  ,    -  .,  •  e  j 

the  five  years  puted  from  the  average  prices  tor  crude  : 
1891-5. 


Year. 


1891 
1892 
1893 
1894 
1895 


Imperial 
gals. 


31,312,615 

28,000,000 
34,055,000 
34,912,360 
33,351,997 


Value. 


1.209,558 
1,000,000 
1,099,868 
1,094,852 
1,403,960 


Value 
per  gal. 


cents. 
3.863 
3.571 
3.230 
3.136 
4.209 


Comparative 
values. 


Products  of 
refineries  in 
1895. 


The  crude  product  for  1895  is  the  estimate  based  on  shipments  and 
the  ratio  of  1  to  2.31.  The  value  is  computed  from  the  yearly  average 
of  Petrolea  quotations,  viz..  $1.47 J  per  Imperial  barrel,  although  in  the 
returns  made  to  the  Bureau  by  refiners  the  average  would  be  $1.57. 
Compared  v^ith  the  four  preceding  years,  the  average  per  gallon  is  seen 
to  be  decidedly  better,  ranging  from  a  third  of  a  cent  per  gallon  in  1891 
to  a  little  more  than  one  cent  in  1894.  The  lowest  point  appears  to 
have  been  touched  in  January  of  the  latter  year,  when  the  price  of  crude 
was  92  cents  per  barrel.  In  August  it  rose  to  95  cents,  in  September  to 
98  cents,  and  in  October  to  $1.11^.  From  the  latter  month  to  December 
of  last  year  the  price  rose  steadily  until  it  reached  the  maximum  of  81-70. 

In  the  next  table  is  given  the  statistics  of  products  of    the  refineries 
for  the  year  1895  : 


Product. 


Illuminating  oils gal . 

Lubricating  oils " 

All  other  oils " 

ParaflBn  wax  lb . 

Fuel  product 


1895. 


Quantity. 


10,924,826 
2,400,404 
7,081,717 
1,964,228 


Value. 


1,237,328 

205,591 

285,308 

86,608 

79,589 


This  table  is  compiled  from  returns  sent  in  by  all  the  refineries  oper- 
ating   in  the  Province,  and    shows  the  products  of    25,223,785    gallons  of    J 
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crude  oil    treated    during    the  year.      The  total   value,  including  fuel  pro 
duct,  was  $1,894,424  ;  the  average  number  of  workmen    employed   in   the 
refineries  was  355,  and  ihe  amount  of  wages  paid  for  labor  $1'J0,007. 

On    30th    September    of    last    year,   Mr.    Noble   informs  me,  the  total  Nu  of  pruduc- 
number  of  wells  in  the  Petrolea  field    was    6,787,  and   in  the  Oil  Springs  '^^  ^*'""' 
field  3,176,  making  a  total  of  9,963.     Four  years  ago  the  number  was  only 
5,088,  whereof  3,535  were  in   Petrolea  and   1,553  in  Oil  Springs.     In  sev   and  the  nev- 
eral  outlying  fields  a  few  wells  have  been  bored  during  the  past  ten  years,  production, 
whose  output  is  delivered  at  Petrolea.     On  the  fourth  concession  of  Kuphemia,  i.'„,,hemia 
four   miles   northeast    of    Shetland    village,  about   thirty    wells    have   been 
drilled.      Most  of    these    were  completed  ten  years   ago,  and  one  on  John 
Fimby's  farm  yielded  20  to  30  barrels  per  day  for  a  year  ;  it  is  now  closed, 
having  been  flooded  by  water.     On  Richard   Dobbyn's  farm  a  well  yielded 
100  barrels  per  day  for  a  few  days  only  ;  Mr.  Dobbyn  was  ottered  $20  000 
for  it,   which  he  refused.     The  present  average  yield  of  six  producing  wells 
in  the  locality  is  only  one  half  barrel  per  day.     Two   wells  drilled  in  1894 
yielded  for  a  short  time  20  to  30  barrels  per  day.     Five  new  wells   were 
in  course  of  being  sunk  in  November  last.     In   the  southwestern  corner  of 
Plympton   about    a    dozen  wells  exist,  the  product  of  which  is  pumped  to  ,,. 
Petrolea  through  pipe  lines.     In    the  old    Bothwell  field  the  gocd  price  of  ^    .      .. 
crude  has  led  some  enterprising  men  to  undertake   borins;  operations  again, 
although    the  field   has  been  abandoned  for  more  than  thirty  years,  and  a 
hope  is  entertained  that  good  flows  may  be  struck  at  a  depth  of   1,400  to 
1,600  feet.     On  Pelee  island  also  several  test  wells  have  been  drilled,  and  at  p  .     •  j^^j 
two   of  these  on   the  western  side  of  the  island  oil  was  struck.     The  second 
one  is  on  the  farm  of  John    Finlay,   and  on    9th   March  oil   was  reached  at 
a   depth  of  750  feet,    accompanied     with    gas.       When    the     reservoir    was 
struck  the  oil  spurted  out  of  the  well  to  the  height  of  the  derrick,  35  ftet,  but 
the  flow  appears  to  have  been  intermittent.     Other  wells  have  been  bored  for 
oil  and  gas  upon  the  mainland,  near  Leamington. 

The  contract  price  for  drilling  wells  in  the  Petrolea  field  is  about  $110,  ^  .,.. 

the  oil  being  usually  reached  at  460  to  465  feet.     Forty  sets  of  tools  were  w^IIh  lu  the 

running  last  year  in  the  territory,  much  greater  activity  having  been  shown 

since  the  price  of  crude  has  L,Oiie  up.      One  rig,  working  in  day  time  only, 

will  complete  a  well  in  two  weeks,  and  the  average  number  of  wells  drilled  is 

about  80  per  month.     About  100  wells  are  abandoned  every  year,  but  this  is 

owing  to  local  obstructions  and  not  to  failure  of  oil,  it  being  found  cheaper  to 

drill   a  new   well   than   to   clean   out  an  old  one.     In  the  early  days  of  the 

industry  many  wells   were   abandoned    which  now  would  be  regarded  as  first 

•lass  yielders  ;  and  as  none  of  these  wells  were  plugged  the  gas  was  allowed 

to  escape  freely,  the  result  of  which  has  been,  in  the  opinion  of  some  careful 

observers,  a  reduction  of  pressure  upon  the  oil  held  in  the  the   rock   and  a 

consequent   falling  ofi*  in  the  daily  production.     New  wells  will  average  1    to 

^  °  '^  Production  of 

I J  barrels  per  day  for  a  month  or  six  weeks,  when  they  grailually  fall  oflf  to  a  the  weliu. 

rate  of  8  to  10  barrels  per  month.      But  there  are  exceptions.      In  July,  1873, 

Mr.  W.  K.  Gibson  drilled  a  well  upon  a  five-acre  lot  on  Durham  creek,  lot  14 
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stocks  of 
crude  oil. 


Imperial 

refinery 

works. 


National  Oil 

Company's 

works. 


in  tl)«  tenth  concoHsion  of  KniiiHUilNm,  which  for  a  lon^  tiran  pumped  40  to  50 
})arr»?lH  \)('r  day,  and  after  a  p(M  iod  of  two  y«  arn  he  was  hhipping  from  it  900 
barrolH  pr-r  month.  In  1890,  when  Mr.  fiibson  sold  the  property,  this  w»;li 
was  producing  lOf)  barrels  per  month,  and  ho  states  that  the  presf-nt  yield  is 
75  barrels  per  month.  The  Barnes  wells,  which  occupy  48  acreq  of  lot  9  in  the 
fourteenth  concession  of  Enniskillen,  were  bored  in  June,  1893,  and  began  with 
a  yield  of  75  barrels  per  day.  In  May,  1895,  the  pro|  erty  was  purchawed 
by  Mr.  John  Fraser,  and  he  informs  me  that  the  yield  of  the  two  wells  is 
now  550  barrels  per  month.  It  is  Mr.  Englehart'a  belief  that  if  wells  were 
bored  down  to  reach  the  Trenton  formation  oil  would  be  struck  to  rival  that 
of  the  Ohio  fields.  In  1881  his  company  sunk  one  well  to  a  depth  of  1,505 
feet,  but  abandoned  the  work  before  reaching  the  Trenton.  Salt  was  struck 
at  1,087  feet,  and  the  drill  went  through  three  or  four  beds  until  at  1,380  or 
1,390  feet  it  renuhed  one  of  pure  solid  salt,  continuous  to  1,505  feet  without 
getting  through  it. 

Ten  years  ago  it  was  the  custom  to  hold  in  stock  about  500,000  barrels  of 
crude,  for  which  purpose  underground  tanks  were  constructed  60  feet  deep  and 
30  feet  diameter,  fcunk  in  an  impervious  blue  clay  and  lined  with  a  wooden 
curb.     Now  the  stocks  are  very  light,  not  exceeding  50,000  barrels. 

The  Imperial  n finery  works,  of  which  Mr.  Englehart  is  manager,  have  a 
capacity  to  treat  750,000  barrels  per  annum.  All  grades  of  illuminating  and 
lubricating  oils  are  produced,  as  well  as  wax  and  grease.  Improvements  are 
made  chiefly  in  lubricants,  which  are  refined,  redistilled,  reduced,  filtered  and 
pressed,  to  turn  out  various  grades.  By  filtering  through  charcoal  a  grade  of 
oil  is  obtained  which  is  required  for  dynamo  machines  and  other  fine  purposes. 
It  has  been  demonstrated  by  tests  at  these  works  that  Canadian  oils  thoroughly 
desulphurized  give  better  light  and  burn  longer  than  the  best  American. 
There  are  always  some  changes  and  improvements  being  made,  Mr.  Englehart 
informed  me,  but  thoroughly  desulphurized  oils  have  been  on  the  market  for 
two  or  three  years.  Candles  of  all  kinds  are  manufactured  from  paraflin, 
colored  and  white,  compound,  miners'  composite,  and  many  others  according 
to  use.  Much  of  the  oil  product  is  shipped  away  in  large  boiler  tanks,  but 
much  of  it  is  also  put  up  in  barrels,  and  for  this  purpose  the  works  require 
50,000  to  60,000  barrels  a  year.  Formerly  these  were  made  chiefly  of  oak, 
but  as  this  timber  is  now  growing  scarce  elm  is  being  used  in  its  stead  and  is 
made  oil-tight  by  giving  to  it  a  double  coating  of  glue.  A  smaller  percentage 
of  empties  comes  back  now  than  was  the  case  in  past  years,  as  many  are  being 
used  as  packing  cases  for  the  nickel  and  copper  matte  shipped  from  the  smelting 
works  at  Sudbury. 

The  National  Oil  Company  was  organized  two  years  ago  to  carry  on  the 
business  formerly  owned  by  Mr.  John  Macdonald,  but  Mr.  Macdonald  hims^^f 
is  president  and  manager,  as  well  as  the  principal  stockholder.  There  is  only 
one  well  on  the  premises  producing  crude,  but  on  Mr.  Macdonald's  farm  two 
miles  north  of  the  works  there  are  fifty  wells  whose  product  is  delivered  by 
pipe  line  to  the  refinery.  The  company  buvs  4,000  barrels  of  crude  per  we^^k, 
which  is  the  capacity  of  the  works  vhen  running  full  time.     They  produce 
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illuminating  and  lubricating  oils  of  different  grades,  paratliti  wax,  benzine, 
gasoline,  etc,  besides  mtinufacturing  Cdindles  and  binding  twine  oil.  The 
latter  has  got  to  be  free  from  acids  of  all  kinds,  must  not  evHporatt*  at  under 
250  '  F.,  and  is  required  to  contain  50  per  cent,  pure  paratlin  wax.  The 
company  claims  that  it  is  producinnj  this  quality,  which  is  sold  in  tank  car  lots 
in  Toronto  at  1 1  cents  per  imperial  gallon.  "This  oil  is  as  good  as  if  not 
better  than  the  imported  oils,"  Mr.  Macdonald  says,  "yet  at  the  Central 
Prison"  twine  works  the  imported  oil  is  used  instead,  on  the  pretence  that  it 
is  freer  from  acids  which  would  injure  the  fibre  of  the  twine.  This  is  not  the 
case,  for  there  is  no  question  that  the  binding  twine  oil  made  at  our  works  is 
perfectly  free  from  acids."  The  compmy  is  now  adopting  steel  barrels  for 
shipping  the  products  of  the  refinery,  and  a  lot  of  1,000  was  in  course  of 
being  made  at  the  time  of  my  visit  to  the  works. 

Fairbank,  Rogers  ct  Company  was  organized  in  1802  as  a  partnersnip  con-  Fairbank, 
cern.  The  works  are  on  the  12th  lin(!  of  Enniskillen,  on  the  northern  side  of  Company'i* 
Petrolea,  and  at  the  terminus  of  the  M.  C.  K.  track.  Tlie  firm  is  not  directly  ^"'■*^'* 
interested  in  the  j)roduction  of  crude  oil  excepting  to  the  extent  of  a  few  wells 
■on  the  property.  But  Mr.  Fairbank  is  the  largest  producer  in  the  country.  He 
owns  about  300  wells  in  different  parts  of  the  oil  territory,  including  those  of  lot 
18  in  the  second  concession  of  Enniskillen — which  is  perhaps  the  best  tract  in 
the  whole  region.  The  works  have  a  capacity  to  treat  2,000  barrels  per  week, 
and  they  produce  illuminating  and  lubricating  oils,  gasoline,  naptha  and  wax. 
The  illuminating  oils  are  of  two  grades,  water  white  with  a  specific  gravity  of 
.786,  and  prime  white  .802.  The  lubricating  oils  are  of  various  grades,  among 
wh  ch  are  cylinder  oils  of  superior  quality  for  the  use  of  rail  ways,  that  until  a  year 
ago  were  supplied  by  American  manufacturers.  The  total  quantity  consumed 
in  the  country  is  about  6,000  barrels  per  annum.  Black  oils  are  also  shipped 
to  India  as  grease  for  car  axles.  These  oils  formerly  found  a  market  in  the 
United  States,  but  are  now  excluded  under  a  tarifl"  which  provides  for  free 
reciprocal  trade  ;  otherwise  the  duty  is  doubled.  The  paratlin  wax  is  largely 
made  up  into  candles,  but  is  also  used  for  other  purposes.  The  whole  product 
of  this  refinery  is  handled  by  Samuel  Rogers  it  Co.  of  Toronto. 

The  refining  works  of  thePetroleaOilCompanywere  established  in  1872  by  P^^rolea  Oil 
M«'8srs. Cochrane  «!v:  Williams;  but  the  principal  owners  now  are  Messrs. Charles  work-* 
Jenkins  and   John  D.   Noble,   who  are  &Uo  largely  interested  in  the  Petrolea 
Crude  Oil  and  Tanking  Company.     The  retiu'^ry  has   a  capacity  of   100,000 
barrels  of  crude  a  year,  and  produces  gasoline,  benzine  and  the  illuminating 
and  lubricating  oils.     The  tar  which  produces  wax  is  sold  to  the  other  refining 
works.     Speaking  of  the  relative  merits  of  American  and  Canadian  oils,  Mr. 
Jenkins  said:   '•  The  American   crude  produces  a  higher  percentage  of  6ne  j^^  *t^  '' 
than  the  Canadian.     Perhaps  also  it  gives  better  light,  but  it  burns  faster.   Our  of  ^'-inffi  m 

and  Americaa 

oil   requires  a  higher  draft  to  supply  oxygen  for  the  flame,  and  unlil  recently  ojIh. 
lamps  were  not  made  for  Canadian  oils.      But  with  a  suitable  lamp,  such  as  the 
Excelsior,  the  Sun  Hinge  burner  and  the  Climax  burner,  which  give  strong 
draft  and  high  heat,  a  fine  flame  is  produced.     One  gallon  of  Canadian  oil  will 
last  as  long  as  1  J  gallon  of  American.    The  Rochester  lamp  is  a  failure  with  our 
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SkaiiBticB  of 
tke  natural 


oils.  The  old  Sun  burner  too,  so  common  in  country  places,  is  offensive  in 
odor  and  smoke.  What  is  wanted  is  a  lamp  that  gives  a  good  supply  of  oxygen 
to  increase  combustion." 


NATURAL     0  AS. 


The  statistics  of  the   natural  gas  industry   for   the  three^  years  1893-5 
g^»  in  TIB  ry.    ^^^  presented  in  the  following  table  : 


The  Natural 
6a8  and  Oil 
Company  of 
Ontario,  and 
its  operations 
ki  Essex 
•onnty . 


Producing  wells No, 

Gas  product M  cu.  ft. 

Value  of  gas 8 

Miles  gas  pipe 

Workmen  .    No . 

Wages  for  labor    $ 


189f 


123 

3,320,000 

282,986 

248 

92 

73,328 


1894. 


110 
1,653,500 
204,179 

im 

99 
53,130 


1893. 


107 

2,342,000 

238,200 

117 

59 

24,592 


The  number  of  new  wells  bored  during  the  year  was  27,  of  which  19  were 
producing  wells.  These  were  fairly  distributed  between  the  Essex  and 
Welland  fields,  but  the  non-producing  wells  were  with  one  exception  in  the 
latter.  The  large  increase  in  production  took  place  in  the  Essex  field,  as  a, 
result  of  the  laying  down  of  a  pipe  line  connecting  the  wells  with  Windsor^ 
Walkerville  and  Detroit.  Perfectly  reliable  figures  of  production  however 
are  not  procurable  ;  they  are  to  a  large  extent  estimates,  and  therefore  it  is 
hardly  safe  to  venture  upon  comparisons,  especially  of  product  and  value.  In 
previous  reports  of  the  Bureau  accounts  were  given  of  the  principal  com- 
panies operating  in  Well md  county.  The  following  account  is  now  furnished 
of  the  largest  company  operating  in  the  county  of  Essex,  the  details  of  which 
were  obtained  from  the  general  superintendent  in  the  month  of  November  last. 

The  Natural  Gas  and  Oil  Company  of  Ontario  grew  out  of  the  Ontario 
Natural  Gas  Company,  which  bored  the  pioneer  well  near  Kingsville  in 
1888-9,  striking  gas  January  29th  of  the  latter  year.  The  new  company  i» 
really  the  old  one  with  a  new  name,  and  has  for  its  president  Hiram  Walker, 
for  its  managing  director  Dr.  King,  and  for  its  general  superintendent  S.  T. 
Copus,  with  head  office  at  Walkerville.  The  total  number  of  producing 
wells  owned  by  the  company  (Nov.  22,  1895),  is  14,  located  in  the  townships 
of  Gosfield  and  Mersea,  south  of  the  second  concession  line  of  both  townships. 
Their  depth  averages  about  1,000  feet,  the  deepest  being  1,050  and  the 
shallowest  980  feet,  varying  according  to  the  thickness  of  the  surface  drift. 
The  gas  producing  region  as  far  as  proved  has  a  width  of  two  miles  from  the 
lake  northward,  by  a  length  of  twelve  miles  east  and  west.  The  total 
capacity  of  these  wells  is  computed  to  be  60,000,000  cubic  feet  per  day  of  24 
hours,  but* only  a  certain  number  of  them  are  allowed  to  flotv ;  indeed  at  this 
date  only  six  are  connected  with  the  pipes,  but  others  will  be  joined  very  shortly. 
Then  the  intention  is  to  use  groups  of  wells  alternately.  A  pipe  line  of 
8  inches  diameter  along  the  track  of  the  Erie  Railway  was  commenced  in 
May,  1894,  and  on  lat  August  gas  was  delivered  through   it  to  Walkerville. 
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In  September  and  October  of  the  same  year  a  pipe  service  was  laid  down  in 
Windsor,  and  the  total  length  of   line  from  the  tield  to  Windsor  is  35  miles. 
On  30th  November  connection  was  made  with   Detroit,  where  the  gas  is  used 
•chiefly  for  domestic  heating  and  cooking  purposes.      In  Windsor  and  Walker- 
ville,  where  there  are  over  a  thousand  services,  it  is  used  for  steam  making  in 
Walker's  distillery,  in  breweries  and  salt  works,  and  by  the  Electric  Railway 
•Company,  the  Electric  Light  Company  and  the  city  waterworks,  and  gener- 
ally for  domestic  purposes,  but  not  for  lighting.     A  second  pipe  line  was  laid 
down  last  year  and  finished  in   October.      It  is  a  telescope  pipe,  one-half  or  a 
little  more   of  its   length   being    8    inches  and   the   second  section  10  inches 
diameter.      This  has  been  laid   down  along    the  public   highway,    instead  of 
along  the  railway   track,  and  is   consequently  less  liable   to   be  jarred   and 
broken  by  passing  trains.      It  is  also  shorter  than  the  first  line  by  about  tive 
miles.     A  record  is  made  every  half  hour  of  pressure  at  the  tield,  as  well  as  of 
temperature  and   of   the  force  and   direction  of  the  wind,  and  this   record  is 
telegraphed  in  to  the  head  otHce  to  be  compared  with  a  similar  one  kept  there. 
From  the  time  that  the  pipe  line  was  opened  it  is  stated  that  the  rock  pressure 
has  been  steadily  maintained  at  410  lb.  per  square  inch. 

The  Essex  Standard  Oil  Company  has  bored  three  wells  in  the  same  other 
territory  as  the  Natural  Gas  and  Oil  Company,  but  had  not  comm:;nced  to  t*f>"M>a«>>«" 

•^  _  ...  opiTatiii^'  m 

supply  gas  for  consumption.      Mr.  Edward   Harris  of  Ivingsville  is  the  man-  Essex, 
ager.     The  Kingsville  Gas  Co  npany  supplies  that  village.     A  well  in  Leaming- 
ton is  owned  by  the  corporation. 

There  are  many  surface  wells  in  Kent  and  Elgin,  especially  in  the  town-  Surface  p^.^^ 
ships  of   Harwich,  Howard,  Orford  and  Aldborough,  but  the  supply  of  gas  au,i  V^i*^!,,, 
serves  only  for  private  use.      In  the   northwestern  part  of  Aldborough,  near 
the  limits  of  the  old  Bothwell  oil  tield,  there  are  25  or  30  of  those  wells,  which 
supply  fuel  to  the  farmers  on  whose  lands  they  are. 


Natur.\l  Rock  and  Portla.nd  Ckments. 

Statistics  of  the  production  of  natural  rock  and  Portland  cements  are 
given  in  the  following  table  for  the  years  1894  and  1895  : 


Natural  rock  cement. 

Portland  cement. 

1895. 

1894. 

1895. 

1894. 

Number  of  works 

Number  of  workmen 

Wages  for  labor 

Product,  bbl 

5 

45 

$14,166 

55,2 lU 

$4.^n5 

5 

63 

$13,020 

.05,323 

$48,774 

2 

129 

$46,000 

58,69H 

$114,332 

3 

105 

$31,858 

30,580 

$61,060 

Value   

ProiluctioH  of 
nat\iral  r«x;k 
and  Portlaad 
cemeutH. 


The  production  of  natural  rock  cement  remains  nearly  stationary,  but 
the  Portland  variety  shows  a  marked  increase,  the  quantity  having  been 
nearly  doubled  although  the  number  of  establishments  en.5ageJ  in  the  m  inu- 
facture  of  it  was  less  by  one.  Th'^  groit  dem  md  for  Portland  cement  as 
material  for  street  construction  in  the  large  cities,  as  w»ll  as  for  Government 
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work«,  has  no  doubt  encouraged  this  industry  at  home  ;  yet  the  quantity 
manufactured  is  only  a  small  part  of  what  is  required.  The  following  table 
shows  how  much  the  country  requires  above  the  home  production,  being  the 
quantity  and  value  of  imports  of  Portland  cement  for  home  consumption  for 
the  eight  fiscal  years  ending  June  1  895  : 


Imports  of 
Portland 
cement  in  the 
eight  years 
1886-7  to 
1894-5. 


Year. 


1886-7 . 
1887-8. 
1888-9 . , 
1889-90 
1890-1 . , 
1891-2 . , 
1892-3 . . 
1893-4 . . 
1894-6 . . 


Barrels. 


102,750 
122,402 
122,273 
192,322 
183,728 
187,233 
229,492 
234,231 
196,281 


Value. 


$148,054 
177,158 
179,406 
313,572 
304,648 
281,553 
316,179 
284,964 
242,813 


This  statement  however  does  not  include  the  Portland  cement  imported 
for  the  use  of  the  Dominion  Government,  which  under  the  provisions  of  the 
Customs  Act  is  brought  in  free  of  duty. 


Graphite    in    Brougham. 

Discovery  and        A  large  and  apparently  valuable  deposit  of  graphite  was  brought  to  notice 

development  ~  i*./  ».  (d     r  o 

of  graphite  in  during  the  year,  situated  on  the  south  side  of  Whitefish  lake,  on  lot  18  in  the 

towifship^        third  concession  of  the  township   of  Brougham,  in   the  county  of  Renfrew. 
The  actual  discovery  was  made  some  years  ago,  but  at  that  time  the  deposit  was 
thought  to  be  of  limited  extent.     Prospecting  operations  at  a  later  date  how- 
ever made  it  apparent  that  the  body  of  mineral  was  of  very  considerable  size. 
So  far  as  uncovered  the  vein  or  deposit  has  a  length  of  300  feet,  and  four  cross- 
cuts made  at  intervals  of  50  feet  show  a  width  respectively  of  12,  17,  18  and  24 
feet.     Borings  were  made  with  the  diamond  drill  at  various  points.     One  bore 
hole  close  to  the  edge  of  the  lake  passed  through  39  feet  of  graphite;  this  was 
succeeded  by  6  J  feet  of  mixed  limestone  and  graphite,  and  this  again  by  10  feet 
of  graphite ;  7  feet  of  limestone  and  graphite  mixed  followed,  then   1 J  feet 
graphite  and  2  feet  felspar  and  quartz.     In  another  hole  farther  from  the  water 
15  feet  and  6  feet  of  graphite  were  separated  by  7  feet  of  graphite  and  lime- 
Occurrence       stone.    The  deposit  is  not  homogeneous,  calcite  occurring  in  nests  and  irregular 
the  mineral,      masses,  but  containing  also  disseminated  graphite  and  minute  mica  crystals. 
The  quality  of  the  mineral  itself  is  somewhat  lowered  by  the  presence  of  this 
calcium  carbonate,  occasionally  to  such  a  degree  as  to  render  it  useless      The 
lowe«t  grade  so  far  found  contains  49  per  cent,  carbon,  and  the  highest  85  per 
cent.     An  assay  made  by  J.  T.  Donald,  M.  A.,  of  Montreal,  showed  the  follow- 
ing composition  : 

Composition.                   Graphite    84.12  per  cent. 

Silica    1.98  „ 

Alumma    1.5G  „ 

Iron  oxide 1.H5  ,,, 

Lime    .".■.'.'.'.'.' .'.".'  3.42 

Magnesia 2.41  ,, 

Carbonic  acid  , 4  (jg  „ 

100.00 
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The  graphite  has  a  grayish  aspect,  is  very  hard,  and  occurs  in  a  flaky  and  Mining  and 

also  in  an  amorpiious  condition.     The  deposit  is  veinlike  in  the  manner  of  its  ^^^eating  the 

.    .  graphite, 

occurrence,  being  embedded  in  gneiss,  and  striking  in  a  northeast  and  southwest 

direction.    Four  hundred  and  seventy  tons  of  the  mineral  have  been  mined  and 

shipped  to  Ottawa,  where  a  mill  for  its  treatment  is  in  course  of  erection.     The 

lot  was  originally  located  to  John  Moore  under  the    Free  Grants  Act,  and  on 

the  discovery  being  made  Moore  took  out  the  Crown  patent  of  the  mining 

rights  of  lots  17  and  18,  containing   167  acres  in  all.     Senator  McKindsey  of 

Mil  con  interested  himself  in  the  matter,  and  a  company  has  been  formed  to 

work  the  deposit   and  manutaciure  the  graphite  into  crucibles,   lubricatorn, 

polish,  foundry  facing,  and  whatever  other  products  it  may  prove  suitable  for. 

The  company  is  known  as  the  Ontario  Graphite  Company,  with  head  otiice  at 

Ottawa,   and  the  capital  stock  is  ^200,000.      The  chief  officers  are  :  S.   H. 

Fleming,  president,  George  A.   Brophy,   vice-president,  and   Hector    McRae, 

secretary- treasurer. 


Mica    B  o  i  l  k  k    and    P  i  p  k    C  o  v  k  k  i  n  g. 

The  increased   use  of  electric  power   during   recent   years  has  led  to   i  Micaasanon- 

largely  increased  demand  for  mica  for  insulating  purposes,  experience  having  ^1*1*.^"—^'^°'^ 

shown  that  this  mineral  possesses   the  property  of   being   impervious  to  the  heat. 

electric  current  in  a  very  high  degree.      But  the  producers  of  mica  have  not 

found  in  the  electric  demand  any  relief  from  the  state  of  alfairs  which  was  a 

continual  source  of  loss  to  them  before  it  began.      Large  sizes  and  good  shapes 

of  mica,  such  as  are  required  for  insulation  purposes,  werr^  always  marketable, 

but  the  difficulty  still  remained  of  disposing  of  the  waste  or  scrap  which  forms 

so  large  a  percentage  of  the  output  of  mica  mines  and  accumulates  so  rapidly  at 

mica  cutting  works.  Through  the  ingenuity  of  Mr.  H.  C.  Micheli  of  Toronto  this 

waste  mica  has  now  a  value,  thou^^h   no  doubt  a  small  one   as  compared  with 

that  of  the  merchantable  sizes.      It  is  being  utilized  as  material  from  which  to  'ts  lu^w  me  an 

"  Ml  itTiai   I()r 

manufacture  coverings  for  boilers  and  steam  pipes  to  prevent  or  lessen  the  t;<»veringn  of 
loss  of  heat  by  radiation,  mica  being  a  good  non-conductor  of  heat  as  well  as  and  pi  pea. 
of  electricity.  The  scrap  mica  blocks  are  first  put  through  a  series  of  corru- 
gating rolls  which  loosen  the  laminie  ;  these  are  finally  separated  from  one 
another  by  air  currents,  after  which  the  sheets  are  agiin  put  through  a  pro- 
cess which  corrugates  them  singly.  They  are  then  laid  between  light  galvan- 
ized wire  netting,  made  into  webs  of  a  thickness  suitable  for  the  particular 
purpose  they  are  intended  to  serve,  and  stitched  with  wire  on  a  machine  the 
first  of  its  kind  yet  made.  The  flexible  web  of  mica  is  covered  with  canvas 
stifli^ened  at  the  back  with  millboard,  and  rounded  into  the  desired  shape. 
The  covering  when  finished  is  fastened  on  the  oipes  by  firmly  lacing  the  edges 
together. 

The  company  is  called  the  Mica  Boiler  Covering  Company  (Limited),  Mr.  Work«  of  the 
HerbertC.  Hammond  being  president.Mr. J.J.Kingsmill vice-president,andMr.  c.'v^nng  Co. 
H.  C.  Micheli  managing  director.      The  company's    manufactory  is  at  9  Jordan 
street,  Toronto,  where  it  employs  about  twenty  hands.      Although  in  business 
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only  about  a  year,  the  demand  for  the  company's  output  has  risen  so  steadily 
that  its  present  quarters  are  felt  to  be  too  cramped,  and  larger  accommodation 
will  soon  be  necessary. 

The  scrap  mica,  of  which  about  a  ton  per  day  is  used,  is  procured  mainly 
from  the  Ottawa  district  of  the  Province,  and  the  company  pays  for  it  at  the 
rate  of  about  $5  per  ton  on  the  spot,  or  about  $7.50  per  ton  delivered.     The 
amber  variety  is  preferred,  on  account  of  its  more  perfect  cleavage.    The  com- 
pany's product  comprises  all  sizes  of  steam  pipe  covering  from  one-half  inch  in 
diameter  upwards,  and  coverings  for  locomotive  and  marine  boilers.     Tests 
made  on  various  occasions  have,  it  is  stated,  shown  its  superiority  in  checking 
the  radiation  of  heat  to  any  of  the  other  coverings  commonly  used  for  this  pur- 
pose.    A  competitive  trial  made  by  the  Canadian  Pacific  Railway  in  April  of 
the  present  year  gave  really  remarkable  results  in  favor  of  the  mica  covering. 
An  iron  tank  covered  with  it  1|  inches  thick  was  filled  with  water,  which  was 
raised  to  the  boiling  point  and  the  fire  withdra  wn.     For  between  15  and  20 
minutes  the  water  continued  to  boil ;  at  the  end  of  the  first  hour  the  tempera- 
ture had  fallen  to  210°  ;  at  the  end  of  the  second  hour  to  206*^ ;  at  the  end  of 
the  third  hour  to  202** ;  at  the  end  of  the  fourth  hour  to  197^  ;  at  the  end  of 
the  fifth  hour  to    192*^  ;  at  the   end   of   the   sixth    hour  to  187"^,    and    at 
the   end   of   the  seventh  Lour  to  18P.      The  water    in   an   uncovered  tank 
was  four  degrees  cooler  at  the   end  of  au   hour   and  a    half  than  that  in 
the   mica-covered  tank    at   the  end  of  the  seventh    hour.     Tests    made   by 
the  Boiler  inspection  and  Insurance  Company  of  Canada  also  showed  not 
only  that  the  mica  covering  effected  great  saving  in  weight  of  coal  used  and 
quantity  of  water  evaporated,  but  that  in  the  opinion  of  Mr.  G.  0.  Robb,  the 
company's  engineer,  it  was  *'  the  moat  effective  and  convenient  boiler  covering 
on  the  market."     Several  large  buildings  in  Toronto  have  been  fitted  up  with 
this  covering  ;  among  them  the  new  dental  college  on  Avenue  street,  and  the 
R.    Simpson  company's   large  new  store  on  the  corner  of  Yonge  and  Qaeen 
streets.     The  Niagara  River  Navigation  Company's  newly  launched  steamer 
the  Corona,  is  also  equipped  with  the  mica  covering  on  her  boilers  and  pipes. 


Potentialities 
of  the  carbide 
of  calcium. 


Carbide  of  Calcium. 

Probably  no  discovery  or  invention  of  recent  years — excepting,  perhaps, 
that  of  the  Roentgen  rays — has  excited  greater  or  more  widespread  interest 
in  the  world  of  economics  than  the  process  of  manufacturing  calcium  carbide 
hit  upon  by  T.  L.  Willson,  an  account  of  which  was  given  in  the  Report  of 
the 'Bureau  of  Mines  for  1894.  As  the  raw  material  from  which,  by  the 
mere  contact  with  water,  acetylene  gas  is  evolved,  calcium  carbide  places  at  the 
service  of  the  user  of  illuminants  a  gas  whose  combustion  gives  a  light  twelve 
to  fifteen  times  as  brilliant  as  that  of  ordinary  coal  gas,  and  therefore  an  article 
of  which  a  correspondingly  smaller  quantity  is  required  to  produce  an  equal 
effect.  As  the  basis  of  a  whole  host  of  compounds  ofcommercial  importance, 
calcium  carbide  is  perhaps  of  even  greater  potential  value  than  as  an  illumin- 
ating agent.  In  this  remarkable  union  of  two  such  common  materials  as  lime 
and  carbon,  indeed,  lie  probabilities  and  possibilities  which  may  well  bewilder 
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even  the  adept  in  physical  science,  familiar  though  he  be  with  the  processea 
by  which  the  forces  of  nature  are  made  to  serve  the  interests  of  man.  A 
recent  writer  in  The  Electrical  Engineer  summarizes  as  follows  the  capa- 
bilities of  acetylene  gas  : 

"  Acetylene,  on  being  passed  through  an  iron  tube  heated  to  dull  redness,  Acetylene 
goes  rapidly  and  completely  into  benzine,  without  the  formation  of  any  other  hu'ipriHing 
product.      Benzine  is  a  product  of  prime  importance,  and  is  the  base  of  thous-  tranaforma 
ands  of  organic  substances,  known  as  the  benzine  series  of  compounds.     If 
the  resulting  benzine  vapour  be  passed   into  strong  nitric   acid,  it   is   trans 
formed  into  the  oily  nitro-benzine,  and  this  on   treatment  with   hydrochloric 
acid  and  iron  filings  goes  easily  into  aniline.       The  ton  of  calcium  carbide,  or 
the  812  pounds  of  acetylene,  results  thus  in  somewhat  less  than  95G  pounds 
of  aniline.      With  the  formation  of  aniline  the  road  is  now  clear  for  the  pro- 
duction of  the  innumerable  dye  substances  whose  varied  hues  have  adorned 
the  sisters  and  wives  of  the  last  twenty  years,  and  whose  discovery  and  pre- 
piration  absorb  the  energies  of  an  army  of  chemists.      Instead  of  passing  into 
the  dye   substances  however  we  may  transform  our  aniline   into  carbolic  acid. 
Thence   it  is  but  a  step   to  picric   acid,  the  foundation  substance  of  many 
modern  explof^ives.     Or,  again,  we  may  boil  the  aniline  with  acetic  acid,  and 
we  have  transformed  it  into  acetanilide,  or  anti  febrin,  the  well-known  fever 
specific.     These  substances,  with  their  varied  properties,  come  thus  primarily 
from  a  lump  of  coal  and  a  piece  of   lime.     Our  protean  acetylene  however  is 
capable  of  undergoing  other  changes  just  as  startling.      For  instance,  if  it  be 
passed  through  a  tube  heated  to  bright  redness,  it  is  changed  to  naphthalene, 
and  naphthalene  again  will  pass  into  a  multitude  of   other  valuable  products. 
Or  again,  starting  with  acetylene,  by  the  action  of  nascent  hydrogen  we  may 
change  it  into  ethylene,  and  finally  into  ethane.     Ethylene,  on  being  boiled 
with  sulphuric  acid  and  water  successively,  passes  into  alcohol,  which  is  abso- 
lutely necessary  to  the  production  of   an  enormous  number  of  economic  sub- 
stances.      Ethylene,    on    treatment   with    permanganate    of   potash,    readily 
oxidizes,  first  into  oxalic  acid  and  then  into  formic  acid.     If  the  formic  acid 
so  obtained  be  treated  with  ammonia,  and  the   resulting  product   heated   to 
180®  C  ,  it  is  transformed  into  the  deadly  prussic  acid.     Acetylene  in  the  mere 
presence  of   salts   of   mercury  unites  reidily  with  the   elements  of   water  to 
form   aldehyde,  so  much   used  today  in  the  production  of  essences  and  the 
manufacture    of   mirrors.     Starting   with   acetylene,  by  the   agency  of  such 
cheap  commercial  products  as  muriatic  acid,  sulphuric  acid,  potash,  ammonia 
and  a  few  others,  it  is  possible  to  build  up  whole  systems  of  dyes,  medicines, 
essences,  perfumes,  poisons  and  explosives.     The  methods  by  which  this  may 
be  accomplished  are  known  matters  of   pure  chemistry.     They  become  com- 
mercially   and     economically    practicable     with     the    cheap    synthesis    of 
acetylene."  ^ 

This  is  an  account  of   what  is  T)033ible,  rather  than   of   what  is  immedi-  ^, 

^  ...     Kconomtc  pro- 

ately  attainable.     The  keystone  to  the  usefulness  of  acetylene  is  its  economic  ,inction  of 

production.      In  view  of  the  many  and  important  ends  which  it  is  capable  of  ^*'  y  ^°  • 
*  Article  by  R.  K.  Duncan,  quoted  in  Industries  and  Iron,  30th  August,  1895,  p.  163. 

3  B.M. 
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serving,  the  manufacture  of  calcium  carbide  at  a  C33t  sufficiently  low  to  per- 
mit of  its  being  utilized  in  a  commercial  way  is  a  matter  of  first-rate  interest. 
The  expense  of  producing  the  article  has  been  a  matter  of  much  discussion, 
and  on  this  point  really  hinges,  for  the  present  at  any  rate,  the  prospect  of  its 
speedy  employment  either  in  the  production  of  light  or  of  substances  useful  in 
the  arts. 

The  principal,  if  not  the  only,  works  for  the  manufacture  of  carbide 
on  the  continent  of  Europe  are  situated  at  Neuhausen,  in  Switzerland,  and  it 
is  stated  that  the  cost  of  production  there  is  3J  cents  per  pound,  or  $70  per 
ton  of  2,000  pounds.^  At  the  Falls  of  Foyers,  in  the  Highlands  of  Scotland, 
a  cascade  whose  beauties  have  been  immortalized  by  the  genius  of  Burns,  cal- 
cium carbide  is  now  being  produced  on  a  commercial  scale  under  Mr.  T.  L. 
Willson's  patents.  In  America  the  pioneer  place  of  manufacture  is  Spray, 
North  Carolina,  where  works  were  erected  to  test  the  practicability  of  the 
Willson  method. 

COST    OF    PRODUCTION. 

Widely  differing  estim ates  of   the  cost  of  production  at  Spray  have  at 

various  times  been  put  forward,  and  it  has  been  contended  by  some  that  the 

The  experi-      expense  involved  was  so  great  as  to  preclude  the  possibility  of  making  use  of 

at  Spray,  N. C.  tli6  c*^^^^®  ^^'' P''^^^^^^^  P^^'PO^®'^'  -^^  interesting  contribution  to  the  infor- 
mation on  this  point  was  made  by  a  report  in  Progressive  Age,  a  journal  pub- 
lished at  New  York  and  devoted  to  the  interests  of  gas,  electricity  and  water- 
In  March  of  the  present  year  a  commission,  composed  of  Dr.  Edwin  J.  Hous- 
ton, of  electric  lighting  fa,me,  Dr.  A.  E  Kennelly,  an  electric  engineer,  and 
Dr.  L.  P.  Kinnicutt,  chief  of  the  department  of  chemistry  at  the  Worcester 
Polytechnic  Institute,  was  sent  by  the  proprietors  of  the  periodical  above 
named  to  examine  and  report  upon  the  process  of  manufacturing  the  carbide 
carried  on  at  Spray.  As  this  process  is  practically  the  one  adopted  in  the 
production  of  carbide  by  the  Willson  method  elsewhere  since  the  construc- 
tion of  the  plant  at  Spray,  it  is  deemed  advi3«».ble  to  condense  the  descrip- 
tion given  by  the  commissioners  in  their  report  (April  15,  1896),  and  to 
state  their  conclusions  as  to  the  cost  of  manufacture,  as  follows  : 

The  plant.  The  plant  consists  essentially  of  a  pair  of  electric  furnaces  for  producing 

the  carbide,  electric  generators  for  supplying  the  current,  a  turbine  for  driv- 
ing the  electric  generators,  and  suitable  apparatus  for  pulverizing  and  mixing 
the  coke  and  lime  required  to  charge  the  furnace.  The  power  is  furnished 
by  a  horizontal  twin  Leffel  turbine  wheel  30  inches  in  diameter,  rated  as 
capable,  under  28  feet  fall,  of  producing  300  horse  power  at  206  revolutions 
per  minute  and  three-quarters  gate  opening.  The  water  wheel  is  belted 
directly  by  tandem  belts  to  two  Thomson-Houston  alternators,  capable  of 
generating  a  current  of  240  kilowatts,  or  321.8  horse  power.  There  are  two 
open  electric  furnaces  placed  side  by  side,  each  having  a  floor  space  of  3  feet 
by  2  feet  6  inches,  and  a  height  of  about  8  feet.     At  the  base  of  these  is  a 

^  Communication  in  Engineering  and  Mining  News  (New  York),  January  11,  1896,  p.  35. 
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heavy  iron  plato  supporbing  two  carbon  plates,  one  in  each  furnace,  which  in 
connection  with  the  iron  bed  plate  form  the  lower  electrodes.  The  upper 
electrode  for  each  furnace  is  a  heavy  carbon  block  12  by  8  inches  in  cross 
section  and  36  inches  long;,  protected  by  a  casing  of  sheet  iron.  It  is  clamped 
vertically  in  a  metal  holder  supported  by  a  vertical  copper  rod,  passing 
through  the  roof  of  the  furnace  and  connecting  over  a  pulley  with  a  hand 
wheel  operated  by  an  attendant. 

The  raw  materials,  lime  and  coke,  are   crushed,  ground  and   thoroughly  Raw  material 
mixed,  the  theoretical  proportions  being  60.87  by  weight  of   lime   and   39.13  ^"^^  ^''*' 1""°' 
per  cent  of  carbon.     Thoy  are  taken  from  the  mixer  to  the  furnace,  and  the  sion  in  the 
charge  is  started  by  throwing  in  a  few  shovelfuls  upon  the  furnace  floor,  and    "'^"''*^*^- 
establishing  the  arc  through  it  between  the  upper  and  lower  electrodes.     At 
first  the  pressure  and  current  at  the  furnace  terminals  are  very  irregular,  but 
after  the  first  quarter  of   an  hour   they   become  moderately   steady,  at  about 
1,600  amperes  and  100  volts  respectively.      Under  the  action  of  the  arc,  which 
is  usually  about  three  inches  long,  the  mixture  immediately  under  the  sur- 
face of  the  upper  eleccrode  is  gradually  converted  into  molten  calcium  carbide. 
The  carbide  tends  to  fill  up  the   space   between   the  electrodes,  so   that  the 
upper  electrode  has  to  be  raised  to  maintain  the  arc,  thus  allowing  the  new 
mixture  to  fall  in  from  the  sides.     Fresh  mixture  is  shovelled  into  the  furnaces 
from    time    to    time.      Flames    of    ignited    carbonic    oxide,    colored     by    the 
volatilization  of  calcium,  rise  from  the  surface  round  the  upper  electrode,  but 
are  smothered  as  far  as  possible  by  stoking  and   packing.     The   switchboard 
attendant  continues  to  raise  the  upper  carbon  electrode  by  hand  wheel,  screw 
and  chain,  according  to  the  indications  of  the  voltmeters  and  ammeters,  until 
the  electrode  has  been  lifted  through  its  full  range  of  about  30  inches.     The 
addition  of  new  mixture  is  then  stopped,  and  the  current  is  maintained  until 
the  last  portions  added  have  been  sufficiently   acted    upon.     The    current   is 
then  cut  off  and  directed   into   the   neighboring   furnace,  which   is  operated 
while  the  first  cools   down   sufficiently  to  permit  of  the  withdrawal  of  the 
carbide  in  the  solid  form.     The  mass  of  carbide  has  roughly  the  form  of  a 
vertical  prism  of  rectangular  cross  section,  slightly  tapering  towards  the  top. 
Its  surface  is  coated  with  a   slag  containing   carbon,  calcium   oxide,  calcium 
carbonate  and  calcium  carbide.      BelG>v  this  surface   is   the  mass  of   cirbide, 
which  remains  fluid  in  its  interior  for  many  hours  after  the  cessation  of  the 
electric  current.     In  the  two  experimental  runs  made  by  the  commissioners, 
the  slag  constituted  about  5  per  cent,  in  weight  of  the  gross  product,  leaving 
the  net  result   about  ninety-five   per  cent,   of  the  whole.     The  quantity   of 
mixture  unconverted  into  carbide  varies  from  50  to  75  per  cent,  of  the  charge. 
This  is  removed,  and  can  be  employed  in  the  next  charge. 

The  works  at  Spray  are  experimental  in  their  character,  and  are  not  Cost  and 

adapted  to  the  production  of  calcium  carbide  on   the  most  economical  scale,  cap''*^»^y "/''he 

*  '^  plant,  ana 

The  cost  of  the  plant  is  given  at  about  811,955,  of  which  86,000  is  for  the  cost  <.f  pro- 
electric  machinery.    The  capacity  of  the  works  is  2,000  pounds  gross  carbide  in  bide"^ 
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one  day  of  twenty-four  hours,  and  the  cost  of  production  is  estimated  a 
$32,767  per  ton,  made  up  as  follows : 

Materials  per  day  and  per  ton  of  gross  carbide  $14 .39 

Labor           n                      ti                   n                11.00 

Water  power,  1,1293^^   3.37 

Petty  stores,  waste  etc.,  $150  per  annum     0.41 

Taxes  at  $100  per  annum 0.274 

Interest  on  investment  at  5  per  cent ,  $11,955    1.638 

Depreciation  and  repairs  : 

Five  per  cent,  on  electric  plant  and  turbine   1 .  218 

Six  per  cent,  on  count ershaf  ting,  building,  rolls  and  crusher   .  446 

Twenty  per  cent,  on  furnaces .021 

$32,767 

Cost  for  water-  The  cost  of  the  waterpower  is  put  at  the  low  figure  of  $5  per  horse 

power  year  at  the  turbine  shaft.  Taking  the  efficiency  of  the  alternators  ai 
88  per  cent.,  and  of  the  transformers  as  95  per  cent.,  the  net  efficiency  of  the 
electric  plant  is  83.6  per  cent,,  making  the  cost  of  the  electric  horse  power  ai 
the  furnace  terminals  $5.98.  The  mean  power  employed  at  the  switchboard 
being  203.2  horse  power,  that  generated  at  the  turbine  shaft  is  230.9  horse 
power.  Adding  for  the  power  supplied  to  crusher,  mixer  and  shafting,  It 
horse-power,  the  total  power  at  the  turbine  shaft  is  245.9  horse- power,  foi 
which  the  annual  cost  is  $1,229,50. 

Cost  of  Ooke  from  the  Pocahontas  mines,  Virginia,  costs  $1.50  per  ton  f.  o.  b,, 

III  3(t6ri3(l  S» 

and  delivered  $4.55  per  ton.  Lime,  also  from  Virginia,  costs  about  $1.75 
per  ton  f.  o.  b. ;  delivered,  $6,30  per  ton.  About  2,250  pounds  of  coke  and 
2,670  pounds  of  lime  are  required  for  a  ton  (2,000  pounds)  of  gross  carbide. 
Carbon  for  electrodes  costs  six  cents  per  pound. 

Yield  of  gas  The  net  carbide  in  the  tests  made  by  Messrs.  Houston,   Kennelly  anc 

m  ecar  i  e.  jg^jjinicutt  yielded  an  average  of  4.926  cubic  feet,  and  the  gross  carbide  ac 
average  of  4.696  feefc  of  moist  acetylene  gas  per  pound.  As  the  theoretica 
product  of  one  pound  of  calcium  carbide  in  moist  acetylene  gas  is  approxi 
mately  six  cubic  feet,  the  net  carbide  yielded  only  82.1  per  cent.,  and  the 
gross  carbide  78.26  per  cent,  of  the  possible  product.  The  gas  however  waj 
practically  pure. 

Estimated  In  a  supplementary  report  Messrs.  Houston  and  Kennelly  estimate  thai 

carbide  unde™  ^^  ^  perfect  electric  furnace  under  ideal  working  conditions,  and  on  the 
ideal  con-  assumption  that  coke  can  be  laid  down  at  $2.75  per  ton  and  lime  at  $2.50  pei 
ton,  and  that  water  power  can  be  procured  at  $5  per  horse  power  per  year,  tin 
cost  of  calcium  carbide  would  be  $8,734  per  short  ton.  Owing  to  impuritj 
of  materials,  departure  from  perfection  in  plant,  etc.,  at  the  Spray  works,  th( 
actual  cost  of  material  and  power  at  the  foregoing  values,  irrespective  o 
electrode  carbons,  labor,  depreciation,  interest  and  other  fixed  charges,  wai 
$14.97  per  short  gross  ton.  Under  favorable  circumstances,  such  as  thej 
believe  can  be  realized  in  particular  localities,  the  total  cost  per  short  grosi 
ton  in  a  plant  whose  daily  output  is  five  tons  might  be  $20, 
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r  L  A  N  T  S     IN     NEW     Y  O  K  K     STATE     A  N  I )     M  I  C  H  I  t;  A  N. 

Plants  for  production  of  the  carbide  in  America  have  been  put  up  at  p],^,^^ 
Niagara  Falls,  N.Y.,  and  at  Lockport  in  the  same  hrtate.  At  the  former  Nia^rara  Falle, 
place  the  Acetylene  Light,  Heat  and  Power  Company  of  Philadelphia  have 
built  a  factory  on  the  bank  of  the  Niagara  river,  and  the  power  required  in 
the  process  of  manufacture  is  obtained  through  the  Niagara  Falls  Power 
Company  from  the  great  falls  themselves.  Four  electric  furnaces  have  a 
capacity  of  five  tons  of  calcium  carbide  per  day,  and  hav3  been  turning  out 
this  quantity  since  about  the  middle  of  Jnly,  1896.  The  lime  is  obtained 
from  Port  Colborne,  Ontario,  where  are  situated  John  Reeb's  kilns,  using 
natural  gas  for  fuel,  and  also  from  the  American  side  of  the  river.  The  coke 
comes  from  Pennsylvania.  The  process  of  manufacture  does  not  differ  in 
principle  from  that  already  described,  but  cast-iron  crucibles  are  used  to  con- 
tain the  charge  in  the  furnace.  These  are  saved  from  fusion  by  the  charge 
itself,  which  receives  the  heat  of  the  electric  arc  and  which  constitutes  an 
excellent  non-conductor.  The  product  is  all  marketed  in  Philadelphia,  where 
it  is  used  wholly  for  lighting  purposes.  In  the  otfice  of  the  company,  lighted 
by  acetylene,  is  a  generator  for  converting  the  carbide  into  gas,  called  Naph- 
ey's  Automatic  Gas  Generator,  which  appears  well  adapted  for  the  purpose. 
It  occupies  little  si)ace,  costs  but  a  small  sum,  and  entails  almost  no  expense 
for  attendance  or  maintenance  beyond  supplying  it  from  time  to  time  with 
the  necessary  water  and  carbide.  Water  is  admitted  to  the  chamber  contain- 
ing the  carbide,  and  acetylene  gas  is  immediately  given  off*.  When  this  has 
acquired  a  certain  volume,  it  begins  to  force  the  water  out  of  the  chamber 
into  a  receptacle  above,  and  the  production  of  gas  ceases.  Upon  the  pressure 
of  gas  being  lowered  by  its  consumption,  the  water  again  makes  its  entrance 
and  comes  in  contact  with  the  carbide,  and  fresh  gas  is  generated.  In  this 
way  the  production  of  gas  is  governed  automatically  by  the  (quantity  used. 
It  is  stated  that  this  small  piece  of  apparatus,  costing  i)erhaps  $200,  will  take 
the  place  and  do  the  work  of  an  electric  lighting  plant  valued  at  about  $8,000. 
One  such  generator  is  capable  of  producing  gas  sufficient  to  light  a  large  hotel 
or  office  building. 

Works  are  also  under  way  at  the  present  time  at  Sault  Ste.  Marie,  Michi- 
gan, for  the  manufacture  of  carbide  to  be  supplied  to  the  Chicago  Gas  Com-  ste.^M*  nY*^  ' 
pany.  The  elecric  current  will  be  generated  on  the  Canadian  side  by  the 
Lake  Superior  Power  Company,  which  controls  the  immense  water  j^ower 
afforded  by  the  steep  descent  of  the  St.  Mary  river,  the  outlet  of  Lake 
Superior,  and  will  be  conducted  across  the  river   by  a  wire  or  cable. 

PLANT     AT     MKRRITTON,     ON     THK     WELL  AND     CANAL. 

In  Canada  the  manufacture  of  the  article  is  in  the  hands  of  the  inventor,  ,„ 

'  riant  at 

Mr.  T.  L.  Willson  himself,  who  has  already  entered  into  the  work  of  produc-  Merritt..n, 
tion  with  characteristic  energy.     In  this  Province,  Mr.  Willson  contends,  are 
combined  the  facilities  for   making   calcium   carbide   unequalled  elsewhere  in 
America,  or   indeed  in   the  world.     Great  water  powers,  by  means  of  which 
the  required   energy   can   be  cheaply   produced,    vast   beds   of   limestone   of 
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excellent  quality,  easily  converted  into  lime,  and  good  shipping  facilities  both 
Facilities  for    by  rail  and   boat,  are  three  of  the  indispensable  elements  necessary  to  the 
duSFon'here?  building  up  of  a  great  trade  in  this  article,   and  Ontario  has  them  all.     The 
fourth  element,  an  abundant  and  cheap  supply  of  carbon,  is  not  present  in  so 
marked  a  degree,  owing  to  the  fact  that  there   are  no  coal  mines  in  Ontario  ; 
yet  the  distance  from  the  coke  regions  of  Pennsylvania  is  not  so  great  as  to 
unduly  enhance  the  cost  of  coke,  upon  which   there  is  no  import  duty  and 
which  can  be  laid   down  as   cheaply   at  Ontario  points  as  at  other   places 
equally  distant  from   the   coal   fields,  which  yet  do  not  offer  the  other  advan- 
tages to  anything  like  the  same  extent.     It  is  true  that  coke  is  not  the  only 
form  of  carbon  which   can  be  used   in  the  production  of  carbide  of  calcium. 
Wood  char-      Wood  charcoal  would  perhaps  be  even  preferable,  on  account  of  its  freedom 
material  of       from  the  impurities  which  are  found  in  coal  and  coke,  but  so  far  its  compara- 
good  promise,  fcively  high  price  has  rendered  its  use  impracticable. 

The  vast  amount  of  material  annually  going  to  waste  in  the  sawmilling 
and  other  wooden  industries  of  Ontario  ought  to  afford  an  ample  opportunity 
for  the  production  of  charcoal  on  an  economic  scale,  especially  by  the  distil- 
lation method,  by  means  of  which  the  bye-products,  such  as  wood  alcohol, 
tar.  etc.,  are  saved,  and  greatly  reduce  the  cost  of  the  process.  The  Rathbun 
Company  of  Deseronto  have  shown  that  it  is  both  practical  and  profitable  to 
do  this,  and  other  large  manufacturers  and  sawmillers  might  with  advantage 
take  a  leaf  from  their  book. 

The  natural  resources,  waterpower  and  lime,  and  facilities  of  transport  ^ 
are  found  in  a  peculiar  degree  in  the  Niagara  peninsula  of  Ontario.  Nia- 
gara Falls,  being  a  railroad  centre  and  distributing  point,  also  offers  facilities 
for  delivery  of  coke  at  minimum  cost,  either  there  or  at  other  places  in  the 
peninsula.  The  difference  in  level  between  the  waters  of  lake  Erie  and 
lake  Ontario  makes  available  the  enormous  power  latent  in  the  falling 
of  the  whole  surplus  water  of  the  great  lake  system  through  a  distance 
of  about  325  feet.  At  the  cataract  of  Niagara  the  great  leap  given  by  this 
body  of  water  impresses  the  beholder  with  the  resistless  energy  it  possesses. 
But  the  Falls  are  not  more  than  160  feet  high,  just  about  one-half  the  total 
descent,  the  remainder  being  made  by  the  river,  partly  above  and  partly 
below  the  cataract.  On  the  American  side  of  the  river  the  Niagara  Falls 
Power  Company  has  constructed  a  Urge  and  costly  plant,  by  means  of  which 
of  the  Niagara  abcuf  100,000  horse  power  may  be  developed,  or  one-half  the  force  which  they 
fancf^nal^^^^  may  legally  derive  from  the  Falls.  The  same  company  has  acquired  the 
right  to  develop  200,000  horsepower  on  the  Canadian  side,  at  a  rental  of 
$25,000  a  year,  but  so  far  no  steps  have  been  taken  to  give  effect  to  their 
privileges.  There  is  the  same  descent  in  the  Welland  canal  as  there  is  in  the 
Niagara  river,  but  it  is  accomplished  in  gentler  stages. 

At  Merritton,  on  the  route  of  the  old  canal,  Mr.  T.  L.  Willson  has  ac- 
Willson's 
plant  on  the     quired  the  power  at  locks  Nos.  10,  9  and  8,  giving  a  fall  of  12  feet  8   inches, 

oldc»nal.         ^2  feet  6  inches  and  12  feet  2   inches   respectively,   and   yielding  a   total  of 
1,650  horse  power.     Works  are  at  this   moment  nearing  completion  for  the 
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manufacture  of  calcium  carbide.^  Mr.  Willaon  purchased  a  tiour  mill  known 
as  the  Downie  mill,  which  stood  for  many  years  at  lock  No.  10,  on  the  east 
bank  of  the  canal,  and  has  adopted  part  of  the  milling  machinery  for  the 
preliminary  proc^-sses  of  treating  the  lime  and  coke.  Both  materials  are  re- 
quired to  be  reduced  to  a  fine  powder,  but  the  coke  must  be  ground  finer  even 
than  the  lime.  For  the  lime  a  "  pot  "  crusher  gives  the  first  reduction,  and 
about  one-third  of  the  material  is  brought  by  this  operation  at  once  to  the 
necessary  fineness,  the  remainder  being  sent  on  to  a  pair  of  millstones,  where 
it  is  also  ground  sufficiently  small.  The  coke  is  reduced  by  successive  pairs  of 
corrugated  rolls  of  graduated  fineness,  from  each  of  which  the  product  passes 
through  a  "scalper  "or  "grader,"  which  sifts  out  the  particles  brought  down 
to  the  required  size,  and  returns  the  coarser  ones  to  the  next  pair  of  rolls,  the 
final  operation  being  performed  by  a  pair  of  smooth  rolLs.  The  whole  process 
of  grinding  the  coke  answers  almost  exactly  to  that  of  making  tlour  by  the 
roller  method,  and  is  performed  on  machinery  designed  for  this  work.  The 
lime  and  coke,  when  sufficiently  crushed,  are  elevated  to  bins,  whence  they  arc 
emptied  into  a  weighing  hopper,  and  mixed  in  the  i)roportions  of  about 
100  lb.  of  lime  (anhydrous)  to  GO  lb.  of  coke.  Below  the  weighing  hopper 
is  a  revolving  cylinder  in  which  the  materials  are  thoroughly  and  intimately 
mingled,  after  which  the  mixture  is  stored  in  bins  ready  to  be  conveyed  to 
the  furnace  room.  Here  is  a  series  of  electric  furnaces,  constructed  in  pairs  room. 
Each  furnace  requires  about  250  horsepower  for  its  operation,  a  pair  thus  con- 
suming about  500  horsepower  when  worked  continuously.  It  has  been 
found  advantageous  to  run  ouly  one  furnace  of  each  pair  at  a  time,  so  that 
when  250  horsepower  is  being  used  a  pair  of  furnaces  can  be  in  constant 
operation  alternately,  time  being  required  to  withdraw  a  fused  charge  and 
introduce  a  new  one.  The  furnaces  are  the  same  in  principle  as  those  at 
Spray  already  described,  but  with  improvements  in  detail,  and  capable  of 
reducing  a  greater  proportion  of  the  charge  to  calcium  carbide.  When  the 
aggregate  power  of  the  three  falls  is  utilized,  there  will  be  six  sets  of  furnaces, 
requiring  1,500  horsepower,  and  capable  of  producing  7k  tons  of  calcium 
carbide  in  24  hours. 

The  power  plant  consists  of  two  LefTel  twin  horizontal  turbine  water  ./''^t^^^*^ 
wheels  of  the  type  known  as  the  "  Samson  "  at  each  fall,  each  wheel  capable 
of  generating  275  horsepower  under  12  feet  head  with  full  gate  and  runn  ng 
at  120  revolutions  per  minute.  The  turbines  are  immersed  in  a  substantial 
wooden  penstock  behind  massivi  masonry  built  tc  ensure  the  safety  of  th»' 
canal  bank  pierced  for  the  water  flumes,  which  are  18  feet  wide  and  contain 
a  depth  of  7i  feet  of  water.  The  wheels  are  run  separately,  not  in  tandem. 
Each  is  connected  by  a  belt  28  inches  wide  with  a  dynamo  having  a  capacity 
of  75  volts  and  2,500  amperes;  consequently  when  the  plant  is  complete 
there  will  be  six  water  wheels  each  driving  a  dynamo,  and  furnishing  a  total 
of  say  1,500  electrical  horsepower. 

''Just  as  this  Report  is  going  to  press  Mr.  Willaon  writes  under  date  of  August  15th  : 
"  We  successfully  started  up  the  work  this  morning  and  have  been  running  at  this  moment 
of  writing  over  four  hours,  producing  carbide.  Everything  works  splendidly  for  a  new  plant, 
and  I  am  very  much  pleased  to  announce  to  you  so  successful  an  opening  of  what  promises 
to  become,  in  the  future,  Canada's  greatest  industry." 
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The  current  generated  by  the  falls  at  locks  number  9  and  8  will  be  con- 
ducted by  wire  to  the  furnaces  in  the  present  building,  and  by  connecting  the 
terminals  the  whole  of  the  electric  power  can  be  evenly  and  automatically 
distributed  among  the  furnaces  just  as  it  is  required.  The  belts  connecting 
the  water  wheels  with  the  dynamos  are  of  novel  construction,  being  made  of 
laced  rawhide  tanned  in  a  manner  to  resist  the  action  of  water.  They  are 
manufactured  in  St.  Catharines  under  the  patents  of  Mr.  Ellis,  superintendent 
of  the  Eiordan  paper  mill. 

A  spur  of  the  Niagara  Central  Railway  runs  to  the  door  of  the  factory, 
giving  good  facilities  for  bringing  in  the  raw  materials  and  shipping  the 
finished  product. 

Mr.  Willson,  naturally  enough,  is  an  enthusiast  on  the  subject  of  calcium 
carbide,  and  foresees  an  unlimited  demand  and  a  future  of  immense  import- 
ance for  it.  A  pound  of  the  carbide  will  yield  about  5  cubic  feet  of  acetylene  ; 
consequently  a  ton  will  give  off  10,000  feet.  The  illuminating  power  of  acety- 
lene being  say  14  times  as  great  as  that  of  either  Hamilton  or  Toronto  gas, 
the  product  of  a  ton  of  the  carbide  is  equal  to  140,000  cubic  feet  of  the  gas 
produced  in  either  of  these  cities.  In  Toronto  the  price  of  gas  is  now  90 
cents  per  1,000  feet,  so  that  calcium  carbide  at  $80  per  ton  is  equal  to  gas  at 
57  cents  per  1,000  feet.  But  Mr.  Willson  contends  that  the  diffusive  power 
of  acetylene  is  much  greater  than  is  shown  by  the  photometer,  and  that  in 
practice  a  much  less  quantity  is  required  than  the  theoretical  equivalent,  con- 
sequently the  actual  cost  of  the  acetylene  would  be  still  smaller  in  compari- 
son with  that  of  gas.  Arrangements  are  being  made  for  a  practical  test  of 
the  merits  of  acetylene  as  an  "  enricher  "  of  coal  gas  in  the  city  mains  of  St, 
Catharines. 

At  the  present  stage  of  its  development  the  illuminating  properties  of 
acetylene  gas  are  engaging  the  attention  of  those  interested  in  it  almost  exclu- 
sively, but  the  possibilities  of  its  employment  in  synthetic  chemistry  in  a 
commercial  way  will  receive  closer  investigation  when  it  has  been  a  little 
longer  in  the  market.  Mr.  Willson  is  advertising  the  carbide  for  sale  at  pres- 
ent for  $80  a  ton,  ready  barrelled  for  shipment,  and  at  this  figure  he  believes 
it  absolutely  certain  to  have  a  large  local  demand.  The  export  trade  to 
Europe  will  be  a  considerable  feature  of  his  business,  and  large  contracts  are 
offered  him  from  Belgium  and  elsewhere.  He  confidently  expects  to  be  able 
to  sell  the  carbide  profitably  in  Europe  at  a  lower  cost  than  that  at  which  the 
manufacturers  there  can  produce  it.  For  cooking  and  heating  purposes  also 
there  is  a  wide  field  of  usefulness  open  to  this  article  so  varied  in  its  capabili- 
ties. 

Mr.  Willson's  faith  in  the  future  of  calcium  carbide  and  his  faith  in  the 
advantages  offered  by  Canada,  especially  by  Ontario,  for  its  manufacture  are 
alike  great.  But  it  must  be  admitted  that  he  is  proving  his  faith  by  his  works. 
He  has  undertaken  the  expenditure  of  a  large  sum  of  money  in  order  to  put 
his  ideas  into  effect,  and  professes  his  willingness  to  extend  his  works  and  build 
new  ones  in  order  to  keep  abreast  or  even  in  advance  of  the  demand.  He 
asks  no  bonus,  exemption  from  taxes,  or  special  privileges  of  any  kind.     He 
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believes  his  business  is  a  legitimate  one,  and  one  that  will  pay.  A  man  who 
will  invest  his  capital  in  developing  the  natural  resources  of  the  country  is 
entitled  to  consideration,  and  the  public  in  general  will  hope  that  Mr.  Will- 
son's  reward  will  be  commensurate  with  his  energy  and  his  pluck. 


T  11  IC     H  A  il  1  L  r  O  N     B  l»  A  8  T     F  U  U  N  A  C  K. 

In   accordance  with   the  terms  of  the   subsidy  granted   by  the  city  of  The  Hamilton 

Hamilton,  the  iron  smelting  furnace  erected  by  the  Hamilton  Iron  and  Steel  Cumpany's 

Company  was  blown  in  at  the  close  of  1805,  although  actual  smelting  opera-  furnace. 

tions  were  not  commenced  until  several  weeks  later.     The  contract  for  the 

works  was  entered  into  by  the  Philadelphia  Engineering  Works,  and  although 

un looked  for  delays  occurred  in  the  undertaking,  the  terms  of  the  agreement 

were  faithfully  carried  out,  and  a  plant  complete  in  every  one  of  its  details 

■     j.\  1  T     .     .         11  ,  T ,  II,  •    ,  i.  Contract  for 

IS  the  result.     J t  is  in  all  respects  a  thoroughly  good  and  substantial  furnace,  the  works. 

possesses  all  the  modern  improvements  and  is  capable,  when  driven  at  its 
highest  speed,  of  turning  out  200  tons  of  pig  iron  per  day,  when  using  GO  per 
cent,  ores  and  Connellsville  coke.  It  is  constructed  to  obtain  the  highest 
economy  in  consumption  of  fuel  and  in  handling  of  materials.  It  is 
also  furnished  with  blowing  engines  of  the  cross  compound  type,  in  order 
that  the  steam  which  the  blast  furnace  generates  may  be  used  for  other 
purposes  besides  those  of  the  furnace  itself.  The  blast  is  heated  by  three 
19  by  60-foot  firebrick  hot  blast  stoves  of  the  Gordon-Cowpor- Whit- 
well  patents,  which  have  proven  elsewhere  to  be  not  only  eminently 
satisfactory,  but  very  durable.  The  casing  and  valves  of  these  stoves 
are  suitable  for  a  working  pressure  of  20  lb.  per  square  inch,  and  all  the 
furnace  construction,  as  well  as  the  piping,  are  made  suitable  for  this 
pressure  ;  for,  although  it  is  not  expected  that  so  high  a  pressure  will  be 
used  in  practice,  experience  has  shown  that  substantial  wDik  is  the  only  thing 
suitable  for  continued  driving,  according  to  the  American  idea  of  pig  iron 
production.  In  accordance  with  the  contract,  the  foundations  of  the  furnace, 
cast  house,  boilers  and  boiler  house,  stoves  and  hoist  tower,  engines  and 
engine  house,  stock  house,  pumps  and  water  column,  are  of  the  most  suitable  ji  • 
material,  principally  limestone.      Upon  these  foundations  are  constructed  : 

One  blast  furnace,  16  feet  in  the  bosh  and  75  feet  high. 

One  wrought  iron  hoist  tower. 

Three  firebrick  hot  blast  stoves,  19  feet  in  diameter  and  60  feet  high. 

One  pair  of  cross  compound  condensing  blowing  engines,  steam  cylinders  42 
by  60  inches,  stroke  60  inches,  with  indei>endent  condensing  machinery,  feed  water 
heater,  boiler  feed  pumps,  circulating  pumps,  etc. 

One  engine  house,  42  feet  6  inches  by  47  feet  6  inches  inside,  28  feet  to  the  square. 

One  stock  house,  82  by  233  feet  to  centres  of  posts. 

One  cast  house,  50  by  160  feet. 

Twelve  boilers,  59  inches  in  diameter,  24  feet  long,  with  five  12  inch  flues. 

One  boiler  house,  50  by  US  feot. 

One  draught  stack  for  boilers,  75  inches  in  the  clear  diameter  by  125  feet  high. 
Oonnecting  these  several  parts  there  ia  the  usual  piping,  consisting  of  8peci6cations. 
the  hot  blast  main  and  connections,  gas  main  to  the  stoves  and  boilers,  and 
cold   blast   main   from   engines   to  stoves,  all   constructed    to    the   following 
specifications  : 
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Sole  plate  and 
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Mantel  plate. 


Shell. 


Platform  and 
bridge. " 


Bell  and 
hopper. 


Down-comer. 
Bleeder. 

Dust-catcher. 


e  pipe. 


The  sole  plate  of  the  furnace  is  26  inches  wide  and  each  segment  tapers 
from  2|  inches  to  4  inches  in  the  center,  entirely  surrounding  the  furnace, 
there  being  seven  segments  and  a  column  in  the  center  of  each.  The  barrel 
of  the  columns  is  18  inches  at  the  bottom,  tapering  to  16  inches  at  the  top 
and  has  an  average  thickness  of  IJ  inches,  the  total  height  being  18  feet  7 
inches. 

The  mantel  plate  consists  of  two  15  inch  I  beams  of  heavy  section,  well 
braced  together  with  separators  of  approved  form.  On  top  of  these  is  riveted 
a  cover  plate  J-inch  thick,  on  each  edge  of  which  is  riveted  a  4  by  4-inch 
angle  iron. 

The  furnace  casing  is  21  feet  in  diameter  at  the  bottom  and  18  to 
19  feet  at  the  top.  The  first  ring  is  ^-inch,  the  second  and  third  rings  §- 
inch,  and  the  rest  A-inch  thick.  The  entire  shell  is  double  riveted  in  the 
perpendicular  seams  to  secure  the  strongest  joints  of  this  form,  and  the  hori- 
zontal joints  are  single  riveted. 

The  platform  and  bridge  are  composed  of  tVinch  plate  iron,  butt- 
strapped  and  riveted  with  countersink  rivets,  the  straps  being  underneath  to 
present  a  smooth  surface  for  rolling  the  barrows.  Around  this  platform  is  a 
42-inch  guard  rail  3%-inch  thick,  stiffened  with  a  2-inch  angle  iron  and 
braced  on  the  &traight  sides  leading  to  the  hoist  tower.  The  extending  plat- 
form is  secured  to  the  shell  of  the  furnace  by  a  3  by  3-inch  angle  iron, 
and  the  guard  to  the  platform  by  a  2-inch  angle  iron.  The  bridge  is  sup- 
ported by  three  15-inch  I  beams,  150  lb.  section. 

The  bell  is  8  feet  4  inches  in  diameter,  If  inches  thick  in  the  body  by 
2|  inches  at  the  edge,  swung  by  two  links  IJ  by  6  inches  from  the  15- 
inch  I  beam,  and  operated  by  a  12-inch  steam  cylinder  arranged  with  steam 
cushion,  both  top  and  bottom,  to  prevent  jarring  in  case  of  careless  handling. 
The  bell  sets  against  a  lip-ring  18  inches  deep,  of  the  same  thickness  as  the 
bell.  The  hopper  is  1 1  feet  6  inches  in  diameter  and  3  feet  deep,  made  in 
segments,  resting  upon  a  hopper  ring  IQ^  inches  wide,  with  an  average  thick- 
ness of  2  inches.  This  hopper  ring  is  carried  by  a  series  of  brackets  riveted 
to  the  furnace  shell,  with  four  surfaces  planed  upon  it  to  which  are  bolted 
four  uprights  carrying  two  10-inch  cross  beams,  and  to  these  are  bolted  the 
bearings  for  the  lever  beam  carrying  the  bell.  To  the  lever  is  attached  the 
cross-head  of  the  12-inch  oscillating  steam  cylinder  and  the  counterweight 
box,  which  latter  is  secured  by  two  rods  IJ  by  4  inches. 

The  down-comer  is  60  inches  in  diameter  and  IJ  inches  thick. 

The  bleeder,  a  pipe  through  which  surplus  gas  may  escape,  is  24  inches 
in  diameter  and  20  feet  high. 

The  dust-catcher  is  12  feet  long  and  11  feet  high,  below  which  is  the 
hopper  bottom.     It  is  provided  with  ladder  and  doors. 

The  bustle  pipe  (the  pipe  around  the  base  of  the  furnace  for  conveying 
gas  to  the  tuyeres)  is  35  inches  in  diameter  and  about  25  feet  across  from 
centre  to  centre,  constructed  of  J-inch  soft  steel,  closely  riveted  and  caulked 
and  swung  by  seven  2-inch  bolts  from  cast  brackets  riveted  to  the  furnace 
casing.  To  this  bustle  is  riveted  six  tuyere  pipes  of  the  Gordon  patent,  with 
ball  joints. 
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The  tuyere  pipes  are  8  inches  in  clear  diameter  after  lining.     Six  bronze  Tu\  .  r.-  pipes, 
tnyeres  are  inserted  in  six  bronze  coolers,  the  tuyere  nozzles  being  of  G  inches 
diameter. 

The  feed  water  pipe  is  7  inches  in  diameter,  and  the  waste  water  trough  WaUr  pipe. 
11  by  12  inches. 

There  are  five  bosh  bands  below  the  mantel,  each  8  inches  by  I  inch,  with  l^,^\^  bundK, 
two  drawbolts  at  each  joint  '2  k  inches  in  diameter. 

The  hearth  jacket  is  of  Hteel  joined  by  draw  joints,  with  heavy  bolts  and  Heiirtb. 
washers;  it  is  6  feet  4  inches  high,  16  feet  diameter  and  1  inch  thick,  and  to 
it  is  bolted  a  dry  notch  through  which  pass  tvo  cinder  arches  where  it  is 
reinforced.  The  cinder  arches  are  of  bronze,  with  bronze  notch  and  fitted 
with  iron  pipe.  An  outside  jacket  forming  a  trough  extends  arou.id  the 
furnace  inside  of  the  base  plate,  '2  feet  ♦)  inch(;3  high,  k  inch  thick  and  about 
17  feet  6  inches  in  diameter.  The  brick  work  of  the  furnace  commences  at 
the  bottom  with  four  courses  of  I2inch  brick.  The  hearth  is  16  feet  in 
diameter,  10  feet  inside  and  4  feet  4  inches  high.  From  this  point  the  wall 
is  27  inches  thick  throughout  the  entire  boshes,  built  of  a  good  «|uality  of 
firebrick  ;  and  all  the  water  fittings  are  of  brass 

The  hoist  is  ecjuipped  with  doul)lo  wire  ropes  of  1  inch,  with  12  by  12-  lIoi»t. 
inch  cylinders,  cages  7  feet  6  inchs  by  9  feet  and  an  automatic  safety  device 
with  wooden  guides.  The  engine  house  at  the  foot  of  the  tower  is  of  brick, 
10  feet  11  inches  by  12  feet  5  inches,  while  the  tower  itself  is  constructed  of 
six  columns  108  feet  long,  each  composed  of  2  by  8  inch  channels,  the 
base  of  which  is  a  sole  plate  resting  on  stone  foundations.  The  roof  is  of 
substantial  angle  iron  piece?,  covered  with  No.  20  corrugated  iron.  A  3  foot 
overhang,  with  wooden  llooring,  is  arranged  where  the  men  receive  the  buggies 
and  push  from  them  without  the  least  delay. 

The  hot  blast  stoves  are  three  in  number,  of  the  Gordon-Cowper-  su>veH  and 
Whitewell  pattern,  with  19  feet  diameter  of  casing  and  height  from  bottom  to  ^*  ^^*' 
top  of  GO  feet.  The  shell  is  of  plate  iron  i  :-inch  thick.  Tho  top  is  conical 
in  shape  and  is  constructed  of  plate  stQel  ij-inch  thick.  Above  the  conical 
top  is  a  chimney  casing  40  feet  high,  the  base  being  of  plate  iron  51  J  inches 
in  diameter.  The  chimney  valve  is  erected  on  this  base,  with  a  clear  diameter 
of  36  inches,  and  the  casing  above  it  is  42  inches  diameter,  of  iron  plate  \  inch 
thick  gradually  thinning  to  at  the  top.  A  circular  platform  24  inches  wide 
is  fastened  to  the  top  of  each  stove,  the  tlooring  plates  being  of  cast  iron  sup- 
ported upon  angle  irons  secured  to  the  top  casing  of  the  stoves.  A  hand  rail 
of  14  by  1^-inch  angle  iron  that  is  supported  with  2  by  2-inch  angle  iron 
uprights  or  bannisters  forms  part  of  the  platform.  The  operators  may  readily 
pass  from  one  platform  to  another  at  the  sections  where  they  touch.  The 
cold  blast  valve  is  of  the  Gate  type  and  is  24  inches  in  diameter,  the  body  being 
^  inch  thick  and  the  tl  ing03  1  inch.  It  is  provided  with  a  pilot  relief  valve 
and  is  operated  with  rake  and  pinions.  The  hot  blast  valve  connections  have 
a  casing  40  inches  in  diameter  of  [)late  iron  ^-inch  thick  and  attached  to  the 
stove  casing  with  a  flinged  branch  of  -inch  steel.  It  is  of  the  same  type  and 
size  as  the  cold  blast  valve.  The  body  is  of  cast  iron  1  ]  inch  thick,  lx)lted 
betweoTi  a  pair  of  heavy  cast  iron  Hinges.     The  gi"j  valve  is   a   pUta   of  c\st 
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iron  2J  inches  thick,  planed  up  true  and  operated  back  and  forth  by  means 
of  a  rake  and  pinion  in  a  horizontal  direction  between  the  two  flanged  parts 
of  the  body.  The  valve  is  always  in  view  so  it  may  be  kept  clean  ;  if  through 
carelessness  it  should  leak  the  hot  blast  cannot  enter  the  gas  flues,  but  will 
pass  directly  into  the  atmosphere.  The  air  valves  are  18  inches  in  diameter 
in  the  clear,  and  are  bolted  to  the  hot  blast  valve  casing  branch.  The  chimney 
valve  is  also  of  the  Gate  type,  36-inch  diameter  in  the  clear  and  made  of  plate 
iron.  The  arrangement  of  the  valve  and  seat  is  such  that  the  draft  of  the 
chimney  secures  the  passage  of  a  strong  current  of  cool  air  through  thetn,  which 
gives  ample  protection  against  the  heated  gases.  A  ladder  extends  from  the 
ground  level  to  the  top  of  the  stove  casing,  and  is  securely  fastened  to  the  shell. 
The  bottom  cleaning  doors,  one  for  each  stove,  are  20  inches  diameter  in 
the  clear.  On  the  conical  top  are  six  doors^  each  16  by  20  inches.  The 
walls  of  the  combustion  chamber  are  curved,  the  wall  next  the  casing  being 
22 J  inches  thick,  and  the  one  between  the  chamber  and  first  down  pass  18 
inches  thick.  The  inner  13J-inch  wall  is  built  independent,  or  without  bond, 
so  permitting  this  part  to  be  exposed.  It  is  laid  with  extra  No.  1  fire  brick, 
and  bonded  every  fourth  course.  The  checker  work  or  filling  in  the  down 
passes  is  built  on  lintels  forming  9  by  9-inch  square  flues,  with  division 
walls  of  fire  brick.  The  chimneys  are  lined  to  a  clear  diameter  of  36  inches 
with  No.  2  fire  brick. 

^  From  the  dust  catcher  in  the  blast  furnace  a  40-inch  gas  main  extends  across 

Iras  main.  °  ,       . 

to  the  face  of  the  stoves,  and  from  this  are  down  pipes  30  inches  in  diameter, 
terminating  with  balanced  conical  explosion  and  cleaning  doors.  These  30- 
inch  pipes  serve  as  a  support  and  cleaning  arrangement  and  safety  attachment 
for  this  portion  of  the  gas  connections.  The  40-inch  main  and  30  inch  gas 
pipes  are  made  of  iron,  riveted  and  fitted,  and  lined  with  firebrick  through- 
out. From  the  30-inch  gas  mains  an  18  inch  gas  connection  provided  with 
expansion  and  ball  joints  extends  to  each  stove,  joined  to  the  valves.  From 
the  dust  catcher  a  down  pipe  carries  the  gas  into  an  underground  flue,  and 
thence  the  gas  is  conveyed  through  the  flue  across  the  face  of  the  boilers. 
From  the  flue  the  burners  for  the  boilers  receive  their  gas,  and  through  them 
it  is  supplied  as  fuel  to  the  several  boilers  for  generating  steam.  The  hot 
blast  main  commences  with  the  cast  iron  flange  upon  the  hot  blast  valve,  to 
which  are  riveted  three  branches  40  inches  in  diameter.  Across  the  top  of 
these,  and  riveted  to  them,  extends  a  40  inch  hot  blast  main  about  60  feet 
long,  which  terminates  at  each  end  with  a  cast  iron  flange.  To  this  is 
riveted  and  attached  with  a  gusset,  to  permit  of  free  movement  of  air, 
another  40inch  main  which  extends  to  and  is  riveted  to  another  gusset  and 
to  the  33-inch  bustle  pipe  surrounding  the  furnace.  The  connection  of 
this  3 3 -inch  pipe  to  the  40-inch  pipe  is  so  spread  as  to  give  it  the  same  arc 
as  the  40-inch  pipe.  Upon  this  is  riveted  a  10-inch  automatic  gas  escape 
valve,  and  also  a  cold  air  direct  branch  which  is  provided  with  cut-off"  and 
automatic  valves  and  attached  to  the  cold  blast  valve.  The  whole  of  the 
main  is  lined  with  firebrick  to  a  clear  diameter  of  24  inches.  It  is  supported 
at  convenient  intervals  with  iron  uprights. 
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A  cold  blast  main  is  attached  to  each  of  the  engines,  commencing  with  Cold  blast 
a  24-inch  cold  blast  valve,  the  scaling  of  which  is  practically  tight  against  '"*"*• 
pressure  either  way.  To  the  valve  is  bolted  a  flange  riveted  to  a  24- inch 
upright  pipe  or  branch  to  the  horizontal  main.  This  main  crosses  the  engines 
and  extends  to  the  stoves,  practically  horizontal.  To  it  is  riveted  an 
upright  branch,  and  this  to  a  horizontal  branch  crossing  the  top  of  the  stoves. 
To  this  horizontal  branch  on  top  of  the  stoves  are  riveted  three  branches, 
which  with  their  cast-iron  flanges  are  bolted  to  the  cold  blast  valves  of  the 
stoves.  To  the  three  ends  of  this  pipe  and  at  sundry  points  within  it  are 
riveted  fling(S,  and  upon  these  three  end.s  blank  flanges  are  bolted.  Within 
the  horizontal  pipe  is  bolted  a  24-inch  cut-otl  valve,  and  upon  it  is  riveted 
a  lOinch  safety  valve.  This  entire  cold  blast  main  is  made  of  plate  iron 
i'«inch  closely  riveted  and  caulked  throughout.  Each  connection,  whether 
from  the  engine  or  the  stoves  or  from  one  part  of  the  pipe  to  another,  where 
square  bends  occur,  is  provided  with  a  gusset  to  ease  the  flow  of  air  and 
give  it  practically  the  effect  of  a  round  elbow. 

The  boiler  plant  consists  of  twelve  boilers,  each  shell  59  inches  in  diameter  Boiler  plant 
and  24  feet  long,  each  containing  five  12-inch  lap-welded  tubes,  and  across  each 
pair  of  boilers  is  a  30-inch  by  9  foot  steam  drum  connected  with  two  12-inch  legs 
3  inches  long.  Each  pair  of  boilers  constitutes  a  battery,  and  two  boilers  are 
in  one  setting  of  brick-work  so  that  they  may  be  thrown  out  while  the  others 
are  in  use.  One  firing  arrangement  is  provided  for  each  pair.  The  gas  is 
conducted  to  each  boiler  through  a  10  by  IG-inch  (lordon  patent  burner  to 
one  side  of  the  front.  Upon  the  foundation  is  placed  a  cast-iron  fire  front, 
supplied  with  firing  and  ash-hole  doors,  so  that  coal  or  other  fuel  may  be 
used  instead  of  gas.  The  side  and  walls  are  of  brick- work  18  inches 
thick,  half  firebrick  and  half  red,  half-way  back  beyond  which  the  firebrick  is 
reduced  to  4^  inches:  the  same  thickness  of  firebrick  is  in  the  central  wall, 
but  the  total  thickness  is  22^  inches.  The  gas  combustion  chamber  is  entirely 
of  fire  brick,  and  so  are  the  grate  walls  and  the  back  wall,  retained  by  angle 
irons  from  front  to  back,  and  across  the  back  of  the  setting,  and  each  in  turn 
by  three  sets  of  brick  stays  set  in  cast-iron  sole  plates  extending  to  and 
locked  into  the  inside  of  the  foundation.  The  upper  end  is  held  by  bolts 
extending  across  the  battery.  To  blow  otV  the  flues  a  3  inch  pipe  connec- 
tion is  made  with  the  horizontal  main  steam  pipe  and  provided  with  a  valve. 
From  this  it  reaches  to  and  connects  with  the  3inch  pipe  extending  across  the 
whole  twelve  boilers,  and  from  this  pipe  connects  with  a  5-way  blower.  This 
blower  has  1  inch  nozzles  pointing  directly  into  the  centre  of  each  flue,  so  that 
by  opening  the  connections  at  the  main  steam  pipes  each  of  the  boilers  may  be 
successfully  blown,  the  dust  passing  through  into  the  tight  breeching  and 
thence  into  the  chimney. 

The   cast   house   is   50   by    IGO   feet,    nieaHured  from  tho  centre  of  the  Cast  h«Mii4#«. 
furnace  to  the  centre  of  the  end  wall,  besides  which  it  surrounds  the  fur- 
nace in  octagonal  form.     The  walls  have   arched  openings   of   various  sizes, 
each  supplied  with  cast-iron  hinge  plates,  upon  which    the  doors  may  swing 
or  be  taken  off  according  to  the  requirements  of  the  weather.      The  walls  are 
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22  feet  high  to  the  square  and  13  inches  thick.     The  roof  is  a  heavy  truss 
framing,  covered  with  corrugated  iron. 

The  chimney  is  75  inches  in  clear  diameter  and  125  feet  from  the  top  of 
the  foundation,  and  is  lined  its  entire  height  with  firebrick. 

To  feed  the  boilers  two  duplex  steam  plunge  pumps  are  provided, 
steam  cylinders  8  inches,  water  plunger  5  inches,  stroke  10  inches.  They 
receive  water  from  the  hot  well  and  discharge  it  through  a  heater  situated  in 
the  exhaust  pipe  of  the  condenser.  The  heater  is  1,500  h.p.,  containing  500 
square  feet  of  heating  surface,  of  solid  drawn  brass  piping,  the  bursting 
strength  of  which  is  1,400  lb.  per  square  inch.  From  this  heater  the  water 
is  led  to  the  main  feed  pipe  of  the  boilers. 

For  circulating  the  water  required  for  the  plant  there  are  provided  two 
duplex  pumps  with  14-inch  steam  cylinders,  14-inch  water  cylinders  and  16- 
inch  stroke.  These  pumps  receive  water  from  the  lake  by  a  main  cast-iron 
pipe,  and  discharge  into  a  stand-pipe  12  feet  in  diameter  and  60  feet  high 
from  which  it  is  distributed  through  pipes  to  the  furnace  and  cast  house,  as 
well  as  to  hose  for  fire  protection  to  the  different  parts  of  the  plant. 

The  engine  is  of  the  cross  compound  condensing  Corliss  type,  with  steam 
cylinders  42  by  72  inches  in  diameter,  and  two  84-inch  blowing  cylinders, 
one  being  placed  in  tandem  to  each  cylinder  and  having  a  stroke  of 
60  inches.  The  fly  wheel  is  24  feet  in  diameter,  built  in  ten  segments  and 
bolted  to  a  box  from  the  centre.  The  total  weight  of  the  wheel  is  100,000 
lb.  These  engines,  together  with  the  condensing  apparatus,  heaters,  feed 
pumps  and  circulating  pumps,  are  situated  in  an  engine  house  47  by  65 
by  18  feet  in  the  clear,  built  of  brick  13  inch  walls.  The  blowing  capa- 
city of  the  engines  is  30,000  cubic  feet  per  minute  to  a  pressure  of  15  lb. 
above  the  atmosphere. 

The  first  run  of  metal  from  this  furnace  was  made  in  the  presence  of 
a  large  number  of  visitors  from  Hamilton  and  Toronto,  on  the  5th  day  of 
February  of  this  year,  the  ore  smelted  being  a  mixture  of  hematite  and 
magnetite  from  mines  in  the  county  of  Hastings,  and  some  hematite  from  a  mine 
near  Rochester,  N.  Y.  A  part  of  the  first  pig  of  this  first  run  has  been  placed 
in  the  collection  of  the  Bureau  of  Mines  in  the  Parliament  Buildings,  where  it 
will  be  preserved  as  a  memento  of  the  opening  ceremonies  of  the  Hamilton 
furnace. ' 

The  Company  has  an  authorized  capital  of  $1,500,000,  and  the  amount  of 
stock  taken  up  at  the  date  of  the  first  production  of  pig  metal  was  $340,000. 
The  ojfficers  of  the  Company  are  :  President,  John  H.  Tildrn  ;  vice-president, 
John  Milne ;  secretary -treasurer,  Robert  Hobson  ;  directors,  A.  T  Wood, 
M.P.,  William  Southam,  Cyrus  A.  Birge,  R.  R.  Morgan,  George  Hope  and 
^milius  Jarvis. 


SECTION  II. 

SECOND    REPORT   ON    THE    GOLD    FIELDS    OV 
WESTERN    ONTARIO. 

By  Dr.  A.  P.  Coleman,  GeologiHt  and  Mineralogist  of  the  Bureau. 

Following  the  instructions  of  Mr.  Archibald  Blue,  Director  of  the  liureau 
of  Mines,  the   woik    of   examining    and    reporting   upon   the  gold   fields  of  the  outfit  for 
western  Ontario,  begun  in  1894,  was  continued  durin*'  the  summer  of   1895.  ^f^'' "'****°  • 

'        °  '  °  wurk. 

Mr.  Edward  Burwash,  B.  A.,  was  appointed  geological  assistant,  and  per- 
formed his  duties  diligently  and  with  intelligence.  Leaving  Toronto  on  the 
20th  of  June,  the  party  reached  Rat  Portage  on  the  23rd,  and  proceeded  to 
purchase  the  necessary  supplies  and  to  complete  the  equipment  left  in  charge 
of  Mr.  William  Margach,  crown  timber  agent,  at  the  close  of  the  previous 
season.  A  third  Peterboro'  canoe  was  secured,  as  it  had  been  found  during 
the  summer  before  that  a  bark  canoe  caused  delay  where  rapid  travel  was 
d(  sir^ible. 

As  the  Lake  of  the  "Woods  gold   region  had  been   visited   and   reported 
upon  by  Mr.  Blue  and   the  writer  in   previous  years,  it  was  deemed  unneces-  lin»'  of  the 
sary  to  visit  any   of  the   mining  camps  near  Rat  Portage,  but   a  short  canoe  ainined  and 
trip  was  made  to  the  newly  discovered  depo3it  on  Bag  bay,  an  Hrm  of  Shoal  pJ*o««  visited 
lake,  near  the  boundary  of  Manitoba. 

On  June  30th  the  steamer  Edna  Brydges  was  taken  for  Fort  Frances, 
where  the  outfit  was  completed,  and  two  halfbreeds,  Alexis  and  Nicol  Main- 
ville,  were  engaged  as  cook  and  canoemin  respectively.  They  proved 
reliable  and  efficient.  On  the  3rd  of  July  the  party  started  north  by  Rainy 
lake  to  lake  Manitou  and  lake  Wabigoon  ;  and  on  the  13th  nached  the 
Hudson  Bay  Company's  post  at  Lonely  lake,  in  Keewatin,  just  north  of  the 
boundary  of  Ontario,  where  a  new  find  of  gold  had  been  reported  in  the 
newspapers. 

On  the  2Gth  of  J  uly  the  party  nad  returned  to  Fort  Frances,  and  on  the 
following  day  set  out  for  8avanne  by  the  Seine  and  Atik-okan  rivert^,  visiting 
the  Shoal  lake  and  lake  Harold  mines  on  the  way. 

At  Savanne  the  party  was  joined  by  Mr.  Blue,  and  an  expedition  was 
made  under  the  efficient  guidance  of  Mr.  James  Hammond  to  the  Huronian 
mine  and  other  inteiestiog  points  in  Moss  township  ;  and  afterwards  to  the 
Mattawin  iron  deposits  near  Finmark. 

On  the  23rd  of  August  Mr.  Blue  and  party  set  out  for  Fort  Francos  and 
Rat  Portage  by  the  Seine  river,  taking  our  canoes  and  halfbreeds  ;  while  we 
went  to  Fort  William,  and  after  a  few  days  spent  in  visiting  the  Silver  Islet 
mine  and  the  McKellars'  new  gold  discovery  on  Jackfish  bay,  returned  to 
Toronto,  which  was  reached  on  the  last  day  of  August. 

During  the  summer  more  than  a  thousand  milc^s  of  canoe  travel  were 
ftccomplished,  and  all  the  more  important  localities   for  gold    in   the   pa 
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Ontario  west  of  lake  Superior  were  visited,  with  the  exception  of  a  few  which 
had  been  examined  the  summer  before. 

The  writer  desires  to  acknowledge  the  courtesy  and  assistance  rendered  by- 
prospectors,  miners  and  Hudson  Bay  officials  during  the  summer.  The 
A.cknowledge-  names  of  Mr.  Jabez  Williams,  who  represents  the  Hudson  Bay  Company  at 
Lonely  lake ;  of  that  intelligent  prospector,  Mr.  James  Hammond,  of  Fort 
William  ;  of  the  Messrs.  McKellar,  of  the  same  town  ;  of  the  Messrs,  Wiley, 
of  Port  Arthur  ;  and  of  the  Kev.  George  Brewer,  missionary  at  Wabigoon 
Tank,  deserve  especial  mention. 

It  is  almost  needless  to  say  that  the  maps  and  reports  of  the  Geological 
Survey  of  Canada  have  been  made  use  of  in  all  parts  of  the  region  svhich  they 
covered.  Dr.  Lawson's  work  on  the  Lake  of  the  Woods  and  Rainy  lake  and 
river  being  of  special  value.  I  wish  to  thank  Dr.  Dawson,  Director  of  the 
Geological  Survey,  for  his  courtesy  in  providing  advance  sheets  of  the  map 
now  in  preparation  to  illustrate  Mr.  Mclnnes's  completion  of  Mr.  Smith's 
work  on  the  Seine  river  region.  These  maps  have  been  of  great  service  in 
preparing  the  portion  of  the  present  report  refering  to  that  region,  and  with 
the  forthcoming  sheets  covering  the  rest  of  the  territory  known  to  be  more  or 
less  auriferous  will  be  of  great  value  to  explorers. 


Geological 
maps. 


Area  covered 
by  the  sum- 
mer's work. 


Its  geographi' 
cal  and  topo- 
graphical 
characteris- 
tics. 


THE  WESTERN  ONTARIO  GOLD  FIELD. 

The  summer's  work  covered^  roughly  the  whole  length  of  that  part  of 
Ontario  lying  between  Finmark,  near  Thunder  bay,  and  the  Manitoba 
boundary  ;  and  also  crossed  the  Province  transversely  between  Minnesota 
on  the  southern  shore  of  Rainy  lake  and  Keewatin  on  the  north  shore  of 
Lonely  lake ;  about  two  hundred  and  seventy  miles  from  east  to  west,  and 
one  hundred  and  fifty  from  south  to  north.  In  this  way  it  was  possible  to 
get  a  somewhat  comprehensive  view  of  the  region  as  a  whole  ;  but  no  attempt 
was  made  to  work  out  the  geology  of  the  region  generally,  since  work  of  that 
kind  belongs  properly  to  the  Geological  Survey  of  the  Dominion. 

Geographically  the  whole  region  belongs  to  the  Hudson  bay  drainage 
system  ;  for,  with  the  exception  of  lake  Shebandowan  and  the  Mattawin 
river,  which  empty  into  lake  Superior,  and  so  belong  to  the  St.  Lawrence 
system,  all  its  waters  flow  more  or  less  directly  into  Winnipeg  river,  which 
empties  into  the  lake  of  the  same  name,  and  ultimately  reaches  Hudson  bay 
by  the  way  of  Nelson  river.  By  Jar  the  greater  part  of  the  region  traversed 
belongs  to  the  "rocky  lake  country,"  only  a  minor  portion  of  the  surface 
being  covered  with  alluvial  soil.  A  relatively  l^rge  part  is  covered  with 
water  in  the  form  of  lakes  without  number  and  of  all  shapes  and  sizes,  many 
of  them  apparently  rock-rimmed  basins  and  others  evidently  dammed  by 
glacial  deposits.  Topographically  the  country  may  be  described  as  an  old 
peneplain,  worked  down  by  long  erosion  of  weather  and  water  to  somethin*^ 
approaching  a  level ;  then  elevated  and  carved  by  running  streams,  and 
finally  scoured  in  some  places  and  loaded  with  debris  in  others,  by  the  action 
of  glaciers.     It  is  a  very  difficult  country  to  traverse  except   by  canoe.      In 
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fact,  away  from  the  railway,  the   Lake   of  the   Woods,  and  Rainy  lake  and 
river,  the  canoe  is  the  only  practicable  means  of  travel. 

The  Lake  of  the  Woods  is  much  the  largest  body  of  water  in  the  region  ; 
Lonely  lake,  which  is  more  than  a  hundred  miles  long,  comes  next ;  Rainy 
lake  third  ;  and  after  this  a  host  of  sheets  of  water  ranging  from  lakes 
twenty-five  or  thirty  miles  long  to  the  tiniest  ponds.  The  land  surf -ice  in 
often  hilly,  and  often  rises  precipitously  above  the  adjoining  waters,  formin;^ 
rugged  clitl's,  but  the  greatest  height  attained  does  not  exceed  a  few  hundred 
feet,  and  no  elevation  occurs  worthy  of  the  name  mountain. 

The  account  of  the  general   geology  of   the    Rainy  Lake   region  given  in  Oeoloffv  of 
the  Report  of  the  Bureau  of  Mines  for  1894.1  taken    from    Dr.    Andrew  0  the  region . 
Lawson's  excellent  description  of  that  district,^  will  apply  as   a    whole   to    all 
the  new  districts  visited,  except  that  of  the  Mattawin  iron  deposits  near  Fin- 
mark.     Gneiss,  with  associated  granite  or  syenite,  will  be  spoken  of  as  Lauren- 
tian,   even  though  it   proves  to  have  solidified    later  than    the  adjoining  or 
overlying   Huronian   schists.     The    gray    mica  schists    and  gneisses  of    the 
Oouchiching   however  have  not  been  certainly, recognized,  and  will  scarcely 
be  referred  to.     The  green  schists  and  associated  eruptives,  as  well  as  the 
lighter- colored   later   sericite   schists,    with  their   accompanying    quartz    por 
phyries,   described    last    year    under   Lawson's    term    Kee^^atin,  are   widely 
found  and  will  usually  be  spoken  of  under  the  general  term  Huronian. 


Visit    to    Baq    Bay,   ^hoal    Lake. 

Having  engaged  Mr.  J.  S.  Whiting,  an  intelligent  and  enterprising  pros    .      ^      ,, 
pector  and  steamboat  pilot,  as  guide  and  canoeman,  we  left  Rat  Portage  in  diHtrict  west 
two  canoes  on  June   25th  for  Bag  Bay,  an  arm  of  Shoal  lake,  ten   or   twelve  Woids. 
miles  east  of  the  boundary  of  Manitoba,  where  a  ne*v  gold  location  had   been 
discovered.     My  object  was  to  compare  this  most    westerly  and   newest  gold 
district  of  the  Province  with  better  known  points  farther  east.     The  outward 
journey  was  made  through  the  charmingly  picturesque  island  scenery  of  Ptar- 
migan and  Echo  bays  of  the  Lake  of  the  Woods.     Two  portages  led  over  into 
Olytie  bay,  an  arm  of  Shoal  lake,  which  opens  into    Bag   bay.     The  general 
course  is  about  west  by  southwest  of    Rit  Portage,  and    the   distance    by   the 
route  followed  about  thirty-five  miles. 

As  the  geology  of  the  region  has  been  well  described  and  mapped  by  Dr. 
Andrew  C.  Lawson,^  little  need  be  said  of  the  rocks  observed  by  the  way, 
chietiy  green  chloritic  or  brownish  sericitic  schists  of  the  Keewatin.  At  the 
narrow  entrance  to  Echo  bay  a  four-foot  seam  of  crystalline  limestone  contain- 
ing some  copper  pyrites  was  observed  in  the  sericitic  schist.  This  is  not  very 
•pure,  containing  some  quartz,  etc.,  but  may  at  some  time  be  of  value  for  lime. 

The  Bag  bay  gold  location  lies  on  a  small  point  on  the  southern  side  ol 
the  bay  in  an  area  mapped  by  Dr.  Lawson  as  granite,  and  having  a  length  of 
five  or  six  with  a  breadth  of  three  miles.     The   location    is  near   the  contact  iJJJtion    ^ 

1  Page  45,  etc.     2  Gaol.  Sur.  Can.,  1887,  p.  22 F,  etc. 
'  Geology  of  the  Lake  of  the  Woods  Region,  Geol.  Sur.  Can.  1885,  part  CC. 
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with  green  Keewatin  schist,  and  at  the  soathwest  end  of  the  granite  tract. 
Its  discovery  was  made  in  a  somewhat  romantic  way.  An  Indian  crossing 
the  portage  from  Helidiver  bay,  which  lies  a  mile  to  the  south,  dropped  his 
axe  as  he  came  down  to  the  landing  at  Bag  bay  and  thus  knocked  off  some 
moss.  Stooping  to  pick  up  the  axe,  he  saw  something  glitter  and  picked  up 
several  specimens  which  he  brought  to  Mr.  Bunn,  Hudson  Bay  officer  at  Rat 
Portage.  The  pieces  brought  in  were  brilliant  gold  specimens,  and  Mr.  Bunn 
and  Dr.  Scovil  of  Rat  Portage  took  up  the  location. 

Aa  auriferous        The  way  in  which  the  deposit  was  found  is  very  suggestive  of  the  difficul- 
ffrani\*e%ract.  ^^®^  ^^  prospecting  in  this  region,  where  so  much  of  the  rock  surface  is  cover- 
ed with  moss.     Doubtless  many  rich  veins  are  still  hidden  away  where  least 
suspected. 

At  the  time  of  our  visit  no  development  work  had  been  done  except 
stripping  and  the  putting  in  of  a  few  blasts,  so  that  our  examination  was 
not  very  satisfactory.  So  far  as  could  be  seen  the  deposit  consisted  of  a 
quartz  vein  about  six  feet  wide,  dipping  nearly  vertically  between  distinct 
walls,  and  having  a  strike  of  about  southeast  and  northwest.  It  could  be 
traced  for  nearly  a  hundred  feet,  i.  e.  as  far  as  the  stripping  allowed,  and 
appeared  to  sink  at  each  end  beneath  the  muddy  soil  of  the  swamp.  The 
country  rock  is  of  granite,  partly  greenish  gray,  like  that  of  the  Shoal  lake 
region  of  Seine  river,  partly  flesh  red.  An  account  of  thin  sections  prepared 
from  this  rock  will  be  given  in  the  part  of  this  report  devoted  to  petrography; 
but  it  may  be  noted  h9re  that  many  of  the  most  brilliant  gold  discoveries 
made  in  the  Lake  of  the  Woods  region  during  the  last  few  years  have  occurred 
in  granite  areas  near  the  contact  of  Keewatin  schists,  so  that  prospectors  are 
beginning  to  search  these  contact  zones  with  special  care. 

Though  bush  had  been  cut  and  thrown  over  the  part  of  the  vein  that  had 
been  blasted,  we  had  no  difficulty  in  knocking  off  some  fair  specimens  of 
quartz  with  free  gold,  and  the  young  Swede  who  kept  guard  in  a  shanty  close 
by  showed  us  still  richer  ones,  though  not  equal  to  the  brilliant  examples  of 
gold  in  quartz  and  galena  displayed  by  Messrs.  Bunn  and  Scovil  at  Rat 
Portage. 

The  associated  minerals  were  found  to  be  iron  and  copper  pyrites  and 
galena.  Much  of  the  glaciated,  roches  moutonnees  surface  showed  rusty 
quartz,  but  we  had  no  means  of  determining  whether  the  whole  length  of  the 
vein  is  as  rich  as  the  spot  where  the  blasting  had  been  done. 

Until  the  property  has  been  much  more  completely  developed  it  would  be 
rash  to  give  an  opinion  as  to  its  value,  but  what  we  saw  looked  very  pro- 
mising. The  quartz  is  crystalline  in  look  and  not  of  the  cryptocrystalline, 
quartzitic  type  found  at  the  Sultana  mine. 

At  a  point  a  mile  north  of  Bunn  and  Scovill's  location,  near  the  entry  of 
Bag  bay,  the  same  vein  is  said  to  crop  out.  Here  we  found  rusty,  celluiar 
quartz  with  pyrites,  galena,  molybdenite  and  tourmaline,  but  saw  no  free 
gold  ;  nor  had  enough  stripping  been  done  to  make  it  clear  whether  there  was 
a  distinct  vein  or  not. 
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Leaving  Bag  bay  and  going  south  round  the  peninsula  which  separates  it  Veins  on  Hell- 
from  Shoal  lake,  we  visited  Helldiver  bay  where  some  quartz  occurs  near  the  '^*'""*y- 
contact  of  an  eruptive  rock,  quartz  porphyry,  with  green  schist.  The  quartz 
or  quartzite  is  in  small  veins  not  more  than  two  feet  wide,  striking  north 
and  south,  and  does  not  seem  highly  mineralized ;  though  dark  quartzitic 
material  near  by  is  heavily  charged  with  pyrrhotite  and  a  little  copper  pyrites. 
It  is  not  likely  that  these  veins  are  connected  with  the  auriferous  one  a  mile 
to  the  north  on   Bag  bay. 

Soon  after  entering  Helldiver  bay  wo  saw  what  appeared  to  be  a  camp,  (iravoof  an 
and  paddling  up  found  a  recent  grave,  evidently  that  of  a  child,  the  most  "  »»"  ^^ »' ^  • 
elaborate  Indian  grave  which  I  have  seen  in  Ontario.  It  was  placed  in  the 
middle  of  a  small  clearing  on  a  prominent  point  sloping  towards  the  bay. 
The  tallest  spruce  in  the  clearing  had  its  lower  branches  trimmed  off,  leaving 
a  conical  top  as  a  *'  lobstick,"  or  beacon.  Near  the  lobstick,  in  the  midst 
of  a  little  vegetable  garden,  there  stood  a  sort  of  double  tent,  the  inner,  smaller 
one  of  red  cotton.  Round  the  foot  of  the  second  tent  were  all  the  appli- 
ances for  the  unknown  voyage  ;  th^j  tiny  toboggan,  canoe  and  paddles,  hatchet, 
bow  and  arrows,  and  bunch  of  birchbark  and  firewood  with  a  box  of  matches, 
needed  for  the  journey.  Some  colored  pebbles  and  other  trinkets  were  to 
amuse  the  little  one  in  its  loneliness.  In  front  of  the  tent  a  tlag  pole  was 
placed  and  every  motion  of  the  tlag  m  tlio  breeze  set  a  little  bell  tinkling. 

Our  return  journey  followed  in  part  a  new   route,    Shoal    lake  narrows,  Flora  of  Aah 
Ash  rapids  and  Ash  bay  into  Ptarmigan  bay.      Ash  rapids  receive  their  name  '^*'"  **' 
no  doubt  from  the  ash  trees  growing  there  ;  and  indeed  it  was  a  surprise  to 
find  so  rich  a  growth  of  deciduous  trees  so  far  north,  a  sort  of  island  of  leafy 
trees  in  the  midst  of   the   monotonous  forest  of  conifers,    poplar  and    birch. 
Besides  ash  we  observed  oak,  basswood,  thorn  trees,  choke  cherries  and  wild 
plums  near  the  rapids  ;  but  no  evergreens.      Not  far   from    here,  just    within 
the  entrance  to  Koho  bay,  there  is  a  small  patch  of  cactus,  apparently  of  the 
same  species  as  grows  on  lied  Pine  island   in   Rainy  lake,    Opuntia   frafi;ili8.  cactus l'»cality 
These  two  spots  are,  so  far  as  I  am  aware,    the   only   localities   where  cactus 
grows  in  Ontario. 

Our  journey  was  made  during  the  whitefish  season,  and  we  had  plentiful  Whitefinh. 
opportunities  to  supply  ourselves  wich  fish,  which  .seemed  the  most  d'-licious 
1  had  ever  tasted.  Here  and  there  along  the  shores  or  on  islands  one  tinds  a 
shanty,  reoccupied  generally  by  a  thrifty  Scandinavian  who  fishes  during  the 
season,  selling  the  product  to  companies  which  send  around  small  steamers  to 
collect  the  fish.  At  other  times  these  hermits  cut  cord  wood  and  cultivate  a 
few  acres  of  land  in  vegetables  for  the  Rat  Portage  market. 


Tub  M.\mitou  Rkqion. 

On  June  29th  we  left  Rat  Portage  for  Fort  Frances  on  the  steamer  Edna  j^^  PorUw 
Brjdgcs,  and  after  a  voyage  south   on   the   Lake  of  the  Woods  and  east  on  ^'J  ^^^^ 

,-,    .  .  1      1   T->  r<  1      •  >  •  France*. 

Kamy  river,  reached  rort  b  ranees  early  in   the   morning  of   Dominion  day, 
having  been  delayed  by  the  bn^aking  of   flanges  of  the  screw  on  Rainy  river. 
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From  Rainy 
lake  to 
Manitou  lake. 


A  region 

of  Laurentian 

gneias. 


The  Manitou 
lakes. 


The  syenite 
area  of 
Caribou  lakci 


The  unavoidable  delay  in  completing  our  equipment  and  securing  two  Indians, 
Alexis  Mainville,  who  was  with  me  the  year  before,  and  his  brother  Nicol, 
was  partly  employed  in  examining  the  stratified  fossiliferous  drift  on  the 
shore  of  the  river  just  below  the  Hudson  Bay  post ;  but  the  results  of  this 
work  will  be  made  use  of  in  describing  the  glacial  and  post  glacial  deposits  of 
the  region. 

On  the  3rd  of  July  we  united  with  a  surveying  party  and  a  numV)er  of 
prospectors  who  were  going  to  the  Manitou  in  chartering  the  small  steamer 
Maple  Leaf  for  the  voyage  to  the  Devil's  cascade,  where  the  portages  ]<^ading 
from  the  northern  arm  of  Rainy  lake  to  lake. Manitou  begin.  The  previous 
year  we  had  taken  a  circuitous  route  to  the  Manitou,  via  Despair,  Olearwater 
and  Pipestone  lakes,  so  that  I  was  anxious  this  time  to  traverse  the  most 
direct  route  between  the  two  lakes. 

From  the  beautiful  Devil's  cascade  where  the  waters  of  the  Manitou  chain 
of  lakes  fall  into  the  most  northerly  projection  of  Rainy  lake,  Manitou  sound, 
to  Oedar  narrows  just  below  Pickerel  lake,  the  whole  region  is  Laurentian 
gneiss,  so  far  as  observed,  sometimes  flesh  red,  sometimes  gray,  and  barren  of 
minerals.  The  waters  traversed  are  clearer  than  those  of  Rainy  lake,  as  one 
would  expect  from  the  character  of  the  Manitou  lakes  themselves,  and  there 
is  a  romantic  succession  of  short  rapids  or  falls  with  intervening  lakes  and 
stretches  of  narrow  weedy  creeks.  The  portages  are  numerous,  and  some  of 
them  muskegy,  but  none  of  them  long.  The  Manitou  chain  of  lakes,  begins 
on  the  south  side  of  Pickerel  lake,  separated  by  only  a  short  bit  of  current  up 
which  one  can  paddle,  from  the  long  southwestern  extension  of  Lower  Manitou. 
Then  comes  the  large  expanse  of  Lower  Manitou  with  numerous  islands  at  its 
upper  end  ;  followed  by  another  narrow  stretch,  ending  with  Upper  Manitou, 
which  is  really  an  archipelago.  The  prospectors  of  the  region  name  the  lower 
expansion  "Big  Manitou,"  and  the  Upper  one  "Little  Manitou";  but  the 
names  given  by  the  Crown  Lands  Department  on  the  maps  included  in  the 
Report  of  the  Bureau  of  Mines  for  1894  seem  preferable,  since  the  two  main 
expansions  of  the  lake  are  nearly  equal  in  size.  It  might  be  better  to  give  a 
distinct  name  to  Upper  or  "  Little  "  Manitou,  since  at  most  seasons  there  is  a 
very  considerable  current  flowing  out  of  the  narrow  channel  connecting  it  with 
the  rest  of  the  lake.  Why  the  suggestive  name  of  Manitou  was  given  to  this 
lake  by  the  Indians,  I  have  been  unable  to  discover  ;  but  that  some  super- 
stitious belief  is  responsible  for  it  seems  certain,  for  no  Indians  are  seen  on 
this  beautiful  chain  of  waters  except  parties  making  their  way  between  Rainy 
lake  and  the  rice  beds  of  the  Wabigoon. 

Since  the  general  geographical  and  geological  features  of  the  Manitou 
region  were  described  in  the  previous  volume  of  the  Bureau  of  Mines  Reports, "^ 
it  will  be  unnecessary  to  say  anything  further  regarding  them  here,  except  to 
mention  that  the  Oaribou  lake  syenitic  area,  found  the  previous  summer,  was 
re-examined  and  fresh  specimens  obtained,  and  a  study  of  them  makes  it 
probable  that  the  syenitic  mass  belongs  to  the  so-called  Laurentian  rather 
than  to  the  group  of  ordinary  eruptive  granites.     This   point  will  be  further 


*  Vol.  IV.,  p.  62,  etc. 
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discussed  in  the  petrogrAphical  portion  of  the  re|)ort.      The   highnst   point  of 

this  syenite  mass  rises  two  hundred  and  thirty  feet  above  lake  Manitou. 

Since  our  last  visit  to  Manitou  the  region  has  attracted  much  attention  ^  , .  .. 

^  Gold  dj8- 

from  prospectors,  and  surveying  parties  have   been  kept  busy  laying  off  1  oca-  oovene*  in  the 

tious.     Most  of  the  recent  finds  have  been   in   the  country  between  the  two  district. 

expansions  of  the  lake  ;  and  very   rich  specimens   have  been    brought   from 

there.     The  gold  is  not   coarse  and   nuggety   as   in   the   Lake  of  the  Woods 

region,  but  disseminated  as  tine  specks,  easily  overlooked.     The  tjuartz  often 

pans  very  well,  and  Mr.  Floyd,  assayer  at  Fort  Frances,  reports  that  some  of 

the  rock  showing  no  nuggets  assays  1$250  per  ton. 

No  development  work  of  any  importance  has  been  done  up  to  the  present, 
and  we  examined  only  such  "  prospects  "  as  lay  on  our  course.  Lillin  and 
Rochon's  property  near  the  entry  of  the  Upper  Manitou,  on  which  some  work 
was  being  done  last  summer,  we  found  to  be  deserted.  A  claim  on  the  same 
part  of  the  lake  owned  by  several  Scandinavians  contains  a  number  of  small 
bedded  veins  showing  free  gold. 

The  present  mode  of  access  by  canoe  in  summer  makes  development   very 
difficult.      Whether  one  enters  from  Rainy  lake  or  from  Wabigoon,  numerous  Wabiffmm 
portages  make  it  impossible  to  bring  in  machinery.     In  winter   however   the  ^^nt,.r"  travel, 
new  Wabigoon  road  gives  better  connection  with  the  world  by  means  of  the 
Canadian  Pacific  Railway  at  lake  Wabigoon. 

Continuing  our  journey  northwards,    we   started  for  Wabigoon   by   the 
route  followed  last  year  and  found  it  much  less  difficult,  since  the  water  waa  Wabijroon. 
higher.     We  were  able  to  make  the  journey  with  only  five  portages,  the  third 
and  longest  being  about  three-ouarters  of  a  mile.     The  lake  between  the  third   ^  ,  , 
and  fourth  portages  appears  to  be  on  the  divide  ;  for  Alexis  Mainville,  who  divide,  whow 
is  well  acquainted   with   the   region,  says  that  it  flows  both  ways.      In  that  noruJ^^antT 
case  the  height  of  land  Bhould  pass  through  the  lake,  instead  of  to  the  north  south, 
as  shown  in  last  year's  map  of  the  Manitou  region. 

The  winding  river  and  great  fields  of  rice  leading  to  lake  Wabigoon  we 
found  much  more  navigable  this  year  than  last,  owing  to  the  higher  water. 


Lakr   Wabigoon   to    Lonklt    Lake. 

Rumors  of  the  discovery  of  gold  at  Lonely  lake,  on  the  northern  boundary 
of  the  Province  of  Ontario,  made  it  a  matter  of  interest  to  visit  and  report 
upon  the  prospects  of  that  region  as  a  gold  country.  As  it  turned  out,  the 
reports  were  exaggerated  and  in  some  respects  quite  incorrect ;  yet  this  'ourney, 
through  a  stretch  of  the  Province  hitherto  almost  undeacribed  geologically, 
proved  to  be  of  much  interest. 

Parts  of  the  region  have  been  traversed   by   members  of   the  Geological  p^^iy  expior»- 

Survey  of  Canada  at  several  tinier,  and  brief  references  have  been  made  to  the  ^'o""  ^y 

■^  '  S<l\vvn  and 

lakes  and  their  shores  by  Dr.  Bell^  Dr.  Selwyn   and   Mr.  Dowling.     In  1872  Bell." 

Drs   S»^lwyn  and    l^ell  followed  a  canoe  route   from   Lac  des  Mille  Lacs,  via 

Lonely  lake  to  the  Lake  of  the  Woods  ;  and  in  his  report  Dr.  Bell  gives  the 

results  of  a   track  survey  of  Like   Minnietakie  and  the   lakes   and   rivers 
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between  it  and  Lonely  lake,  and  also  of  the  western  end  of  Lonely  lak& 
itself.^  In  1886  he  set  out  from  Wabigoon  for  James  bay,  passing  through 
lake  Minnietakie  and  the  eastern  end  of  Lonely  lake*  ;  but  adds  little  to  his 
former  description.  In  the  summary  report  of  the  Geological  Survey  of 
Canada  for  1893  there  is  a  brief  mention  of  Mr.  Do wling's  journey  from  Wabi- 
goon to  Lac  Seul  or  Lonely  lake,  but  no  details  of  his  observations  are  given, 
though  we  may  expect  they  will  be  published  before  long. 

The  maps  of  the  region  which  I  have  been  able  to  obtain  are  very  imper- 
fect, and  so  far  as  I  am  aware  the  only  map  that  has  been  published  showing 
the  route  from  Wabigoon  to  Lonely  lake  is  the  "  Map  of  the  Country  between 
Lakes  Superior  and  Winnipeg,"  Ottawa,  1884-. 

The  best  point  of  departure  for  Lonely  lake  is  Wabigoon  Tank,  on  the 
Canadian  Pacific  Railway.  This  may  be  reached  from  Little  Wabigoon  lake 
by  paddling  up  Mackenzie  river,  which  enters  the  lake  from  the  northeast. 
The  landing  is  a  short  distance  from  the  railway.  Wabigoon  Tank  is  not  a 
station,  though  trains  stop  there  when  signalled.  The  only  white  men  living 
at  the  place  are  the  Rev.  George  Prewer,  Church  of  England  missionary,  and 
the  Hudson  Bay  officer  in  charge  of  the  store.  From  the  landing  on  Mac- 
kenzie river  there  is  a  portage  of  nearly  nine  miles  northeast  to  Sandy  lake. 
The  Hudson  Bay  Company  have  made  a  road  across  the  portage,  and  freight 
is  teamed  over  for  the  supply  of  various  posts  to  the  north,  including  Lonely 
and  Sturgeon  lakes.  The  road  at  the  time  we  crossed  was  very  muddy  at 
first  and  very  stony  afterwards,  so  that  the  team  employed  could  make  only 
one  journey  to  and  fro  in  a  day.  This  delayed  us  in  crossing,  and  was 
specially  uncomfortable  since  the  neighborhood  of  the  Hudson  Bay  post, 
removed  as  it  is  from  any  body  of  water  larger  than  the  half-choked  Mac- 
kenzie creek,  and  with  only  a  small  clearing,  is  a  favorite  haunt  for  sand  flies, 
black  flies  and  mosquitoes. 

The  nearest  rock  to  the  post  is  found  at  a  railway  cutting  a  mile  and  a 
half  east,  where  a  hard,  close-grained  Huronian  schist  is  exposed.  Between 
the  post  and  Sandy  lake  solid  rock  is  found  only  once,  about  half  way  across 
the  portage,  and  then  rises  as  a  hill  of  very  contorted  Huronian  schist.  The 
rest  of  the  portage  shows  only  drift  materials,  for  the  first  four  miles  whitish 
silty  clay  with  black  loam  covering  it  in  the  lower  parts.  This  seems  quite 
free  from  stones.  Then  two  stony  ridges  are  crossed,  probably  moraines.^ 
The  boulders  are  chiefly  gneiss  and  granite,  with  a  few  green  schists.  Beyond 
this  one  finds  clay  again  and  sometimes  sand,  barren  looking  for  the  greater 
part,  but  covered  with  black  loam  in  the  bottoms. 

The  better  portions  of  this  region,  so  far  as  exposed  at  the  portage,  con- 
sist of  good  soil,  having  a  rich  growth  of  poplar  and  other  deciduous  trees, 
with  some  spruces.  The  more  barren  clays  and  sandy  tracts  are  covered 
with  small  Banksian  pine.  The  timber  is  all  second  growth.  There  must  be 
a  very  considerable  area  of  good  land  between  Wabigoon  and  Sandy  lakes, 


•^  Geol.  Sur.  Can.,  1872-3,  pp.  101-103.  «  Ibid.  1886,  pp.  7  and  8  G. 

^Mr.  Dowling  mentions  these  moraines  in  the  Summary  Report  for  1833,  p.  17. 
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though  the  vegetable  loam  has  been  burnt  off  at  some  points,  thus  depriving 
the  surface  soil  of  its  most  useful  ingredients. 

There  is  an  old  canoe  route  between  Wabigoon  and  Sandy  lake,  making 
use  of  two  small  intervening  lakes,  but  the  portages  are  so  grown  up,  accord- 
ing to  report,  as  to  make  the  long  portage  preferable. 

Since  the  route  to  Lonely  lake  is  dillicult  to  tind,  a  guide  had  to  be 
secured,  but  unfortunately  treaty  payments  were  at  hand  and  none  of  the 
Indians  on  the  Wabigoon  reserve  wished  to  go  with  us.  At  last  an 
"  American"  Indian,  who  received  no  treaty  money,  was  enc^aged,  and  we 
were  ready  to  start  on  July  llih. 

SANDY    LAKE. 

Sandy  lake  is  a  fine  body  of  water  six  or  seven  miles  from  north  to  south, 
by  four  niiles  from  east  to  west.  It  contains  few  islands  and  these  small,  so 
that  a  sea  dangerous  to  Peterboro'  canoes  may  easily  rise,  as  we  had  occasion 
to  discover.  The  water  of  Sandy  lake  is  beautifully  clear,  forming  a  pleasant 
contrast  to  the  very  turbid,  brownish  waters  of  Wabigoon  lake  and  its  tri- 
butaries. The  shores  are  not  generally  high,  and  often  consist  of  drift 
materials  covered  with  second  growth  woods.  The  Hudson  Hay  Conijiany 
liave  two  large  York  boat.s  on  ii:  to  transport  supplies  and  bales  of  fur  from 
their  storehouse  at  the  northeast  end  of  the  long  portage  to  the  next  portage 
into  Minnietakie  lake. 

Owing  to  the  bad  weather  and  the  short  time  allotted  for  this  lake,  on 
which  no  indications  of  gold  have  been  found,  we  explored  only  the  eastern  fjiVtern^Hljore. 
shores.  For  about  two  mites  east  of  the  landing  at  the  long  portage  a 
rather  coarse- t^rained,  reddish  gray  c^ranite  is  the  only  rock  found.  Here  a 
point  which  projects  displays  a  small  mass  of  gray  schist,  seemin^^ly  included 
in  the  granite,  having  a  strike  of  40^  east  of  north.  A  third  of  a  mile  to  the 
northeast  contorted  grayish  gneiss  occurs  in  the  granite,  and  beyond  this 
gray  green  Huronian  schist  with  a  strike  of  about  70°.  In  a  deep  bay  on 
the  east  of  the  lake  hard,  green  banded  schist  with  small,  bluish  quartz  veins 
occur,  having  a  strike  of  30^^;  and  on  the  northeast  side  of  the  bay  similar 
schists  with  more  or  less  contorted  bedding  show  a  strike  of  20"'  or  2')"''. 

The  point  that  projects  to  the  south  of  the  portago  to  L'ike  Minnietakie 
consists  of  coarse-grained  porphyritic  syenite  of  a  light  flesh  color.  At  the 
portage  contorted  green  schist  occurs  again,  so  that  the  syenite  is  apparently 
an  isolated  boss.     An  island  west  of  the  p^int  is  formed  of  the  same  rock. 

The  shore  northeast  of  the  Minnietakie  pirtage,  for  at  least    half  a  mile, 

is  of  green  Huronian  schist,  but  the  rest  of  the  shore  line  was  not  examined.  9^lw  ^f 
...  .  .Sandy  lake. 

Dr.  Bell  includes  Sandy  lake  in  the  geological  map   of  the  Lake  of  the 

Woods,8   published  in   1881,  marking  a?  granite  an  area  lying  between   the 

Bonth  shore  of  this  lake  and  the  northeast   shore  of  Little  S.indy  lake.     The 

rest  of  the  shore  line    he  indicates  as   Huronian.     The  two  areas  of  acid 

eruptive  rocks  found   by  us  on  the  south  and  east   shores  of  the  lake  differ 

greatly  in  character,  on^   being  an  ordinary   hornblendic  granite,  the  other  a 

porphyritic  syenite,  so  that  'hey  probably  represent  distinct  outflows;  both 

"Geol.  Sur.,  Maps  for  1880-81-82. 
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are  very  much  like  examples  of  the  so-called  Liurention  of  Raioy  lake,  but 
the  inclusion  of  portions  of  schist  proves  that  they  are  later  than  the 
Huronian  in  age. 

The  schists  are  usually  like  the  harder  green  Keewatin  of  Rainy  lake, 
but  some  parts,  especially  the  large  inclusions  in  granite,  are  really  gneisses 
or  gneissoid  mica  schist,  and  remind  one  of  the  rocks  named  Oouchiching,  in 
the  Rainy  lake  region.  As  these  were  described  in  last  year's  report,  nothing 
further  need  be  said  of  them  here.^  The  great  variation  in  the  strike  and 
the  contortions  of  the  schists  probably  arise  from  the  disturbance  caused  by 
the  adjoining  eruptive  masses. 

LAKE    MINNIETAKIE. 

Sandy  lake  empties  into  Minnietakie  with  a  fall,  as  measured  by  aneroid, 
of  twenty  or  twenty-five  feet.  However  the  canoe  route  does  not  follow  the 
creek,  which  flows  from  the  north  end  of  the  lake,  but  crosses  a  steep  portage 
of  a  quarter  of  a  mile  at  the  point  where  the  two  lakes  approach  one  another 
most  closely.  It  will  be  remarked  that  the  name  Minnietakie  is  a  foreign 
one,  quite  unlike  any  name  given  by  the  Ojibways,  but  resembling  Indian 
names  in  Minnesota,  minnie  being  **  water."  It  is  said  that  this  lake  was 
named  by  the  Sioux,  who  sometimes  made  forays  in  this  direction.  Our  guide 
could  give  no  explanation  of  the  word. 

Minnietakie  is  more  than  twenty -seven   miles  in  greatest  length,  and  at 
some  points  several  miles  wide,  but  it  is  very  irregular  in  shape,  having  long, 
narrow  bays  toward  the  southwest  and  wider  stretches  with  many  large  and 
small  islands  toward  the  northeast.     The  eastern  part  of  the  lake  is  given 
quite  incorrectly  on  the  maps,  but  it  seemed  inadvisable  for  us  to  attempt  to 
map  it  in  the  short  time  allotted  to  the  Lonely  lake  trip.     The  water  of  this 
lake  is  beautifully  clear,  like  that  of  the  previous  lake  ;  and  its  shores  are 
usually  rocky,  though  stratified  sand  rises  to  a  height  of  about  twenty   feet 
near  the  middle  of  the  southern  shore  and  is  washed  into  beautiful  beaches, 
The  entrance  to  lake  Minnietakie  is  by  a  narrow  bay  running  first  north- 
east, then  curving  to  the  east,  about  seventeen  miles  long,  before  the  lake 
widens.     A  long  point  separates  this  bay  from  a  shorter  one  with  more  varied 
outlines  to  the  south.     The  whole  shoreline  of  this  part  of  the  lake  consists  of 
Huronian   rocks  of  great  variety,  chiefly  the  green  schists  described  by  Dr. 
Lawson  in  the  region  to  the  south  as  Keewatin.     In  general  the  strike  of  the 
schist  is  parallel  to  the  direction  of  the  bay.     Just  after  crossing  the  Sandy 
rences  of  gold  lake  portage,  the  schists  are  hard  and  folded.     Half  way  along  the  projecting 
vefns"^  ^^^^  ^  points  consist  of  yellowish  sericite  schist,  evidently  altered  quartz  porphyry, 
and  at  some  places  of  true  porphyry  with  large  blebs  of  quartz.     In  the  inlets 
along  shore  one  finds  the  green  schist ;  so  that  apparently  the  bay  has  been 
hollowed  out  of  a  band  of  the  softer  yellowish   altered  quartz  porphyry,  the 
harder  portions    projecting  still  as  points.     A  small  outcrop  of  rather  fine 
grained  granite  or  gneiss  occurs  on  the  northwest  shore  not  very  far  from  the 
portage,  perhaps   in   connection  with  the  gneissoid  rocks  of  Sandy  lake.     A 
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*  Bureau  of  Mines  Report  for  1894,  p.  81,  etc. 
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somewhat  lustrous  gray  clay  slate  or  phyllite  is  found  on  the  point  near  the 
opening  of  the  long  bay  into  the  lake. 

At  several  points  along  the  southeast  shore  of  this  bay  there  are  veins  of 
<jnaitz  more  or  less  charged  with  sulphides.  Fahlbands,  i.e.,  beds  of  schist 
containing  much  sulphide,  such  as  copper  pyrites,  are  also  found  widely 
extended  along  the  shore.  A  claim  has  been  staked  by  James  Mackenzie 
on  a  good  looking  bedded  vein  of  (juartz  on  this  shore.  Several  assays  made  Quarti  veins 
in  the  laboratory  of  the  School  of  Science,  Toronto,  of  quartz  and  rusty  or  gQ\^  ^^^  ° 
pyritous  schists  from  this  bay,  gave  traces  of  gold,  but  none  of  the  specimens 
contained  more  than  about  $'2  per  ton.  As  our  specimens  were  taken  so  as 
to  give  average  examples  of  the  more  promising  parts  of  the  shore  line  as 
seen  from  the  canoe,  the  results  must  be  taken  as  proving  that  the  region  is 
quite  widely  auriferous.  Whether  veins  containing  rich  enough  ore  to  be 
workable  will  be  found  along  this  part  of  Minnietakie  cannot  be  said  posi- 
tively, but   the   region  is  certainly  worth  prospecting. 

The  long  bay  stretching  seven  miles  along  the  southern  shore  of  the  long 
point  just  described  has  on  its  shore  rocks  of  a  quite  similar  geological  char- 
acter, sheared  porphyroids  and  green  Huronian  schists,  and  need  not  be 
described  in  detail. 

Northeast  of  the  long  point  a  wider  reach  of  the  lake  stretches  five  or  six 
miles,  open  and  mostly  free  from  islands,  and  then  \videns  to  a  transverse 
portion  more  than  ten  miles  in  length  from  northwest  to  southeast.  This 
portion,  unlike  the  southwestern  end  of  the  lake,  is  more  or  less  filled  with 
islands,  and  has  its  shores  greatly  cut  up  with  deep  bays. 

The  northwest  shore  presents  chielly  green  schists  with  some  veins  of 
quartz  and  bands  charged  with  sulphides,  but  two  assays  of  rusty  (juartz 
showed  only  traces  of  gold.  Going  northwestward  along  the  southern  shore, 
much  of  the  beach  is  found  to  consist  of  Laurentian  boulders  at  first  ;  but  the 
only  rock  found  in  place  is  hard,  gray-green,  and  scarcely  schistose,  and  is 
probably  an  eruptive  rock  of  Huronian  age.  This  was  found  on  a  small 
island 

Clay  slate  of  a  dark  gray  color  and  showing  two  directions  of  cleavage  is 
found  west  of  the  bouldery  shore  and  contains  some  small  bedded  veins  of 
quartz  with  sulphides  ;  then  follows  a  beautiful  sand  beach  consisting  almost 
wholly  of  garnet  and  magnetite,  derived  no  doubt  from  adjoining  sand  cliflfs 
which  rise  about  twenty  feet  from  the  lake  and  are  being  undermined  and 
re  arranged  by  wave  action. 

Near  the  point  where  the  shore  bends  to  the  south,  green  chloritic  schist 
is  found,  but  a  dark  gray  slate  interbedded  with  sheared  porphyrite  occurs  at 
the  south  end  of  this  arm  of  the  lake.  F'rom  this  point  round  most  of  the 
eastern  shore  to  the  outlet  of  the  lake,  Huronian  rocks  of  green  or  gray  color, 
sometimes  very  schistose,  and  at  others  massive  looking,  are  found  ;  no  doubt 
the  •'  greenish  Huronian  schists,  mostly  of  a  dioritic  character,"  mentioned 
•  by  Dr.  Bell.  The  islands  however,  which  are  many  and  often  large,  with 
narrow  channels  between,  present  more  variety  oi  constitution.     On  one  of 

"^  Geol.  Sur.  Can.,  1872-73,  p.  101. 


58 


Eruptive 
diorite. 


Structure  of 
rocks  near  the 
outlet  of  the 
lakes. 


them  a  gray-green  porphyrite  with  crystals  of  white  striated  felspar  half  an 
inch  long  was  obtained  ;  and  on  another  an  eruptive  mass  of  greenish-gray 
quartz  diorite,  quite  like  some  of  the  so  called  "  protogine  "  of  the  Shoal 
lake  region  on  Seine  river.  The  same  s;ranite-like  rock  was  found  to  extend 
to  the  eastern  end  of  a  deep  bay  on  the  mainland  ;  but  for  lack  of  time  its 
outlines  were  not  completely  traced.  Near  by  some  very  large  veins  or 
masses  of  quartz  occur  on  islands,  rather  barren  looking  however  in  most 
places.  One  specimen  of  very  rusty  ore  from  this  part  of  the  lake  was  found 
on  assay  to  contain  only  a  trace  of  gold.  Near  the  outlet  of  lake  Minnie- 
takie  schist  conglomerates  make  their  appearance  on  both  shores,  and  a  speci- 
men of  quartz  containing  sulphides  from  a  vein  in  these  rocks  was  found  to 
carry  $2  of  gold  per  ton. 

The  structure  of  the  rocks  at  this  end  of  the  lake  is  very  complicated, 
perhaps  because  of  the  eruption  of  quartz  diorite  or  the  porphyrites,  though 
the  latter  appear  to  have  been  inter  bedded  with  the  other  Huronian  rocks. 
The  strike  of  the  schists  varies  from  35^  east  of  north  to  80"^,  and  sometimes 
within  short  distances.  In  general  the  direction  of  the  edges  of  the  schists  is 
about  northeast  and  southwest,  with  a  dip  of  70°  or  80°  toward  the  north- 
west near  the  outlet  of  the  lake  ;  but,  according  to  Dr.  Bell,  in  the  opposite 
direction  at  an  angle  of  60°  at  the  southwestern  extremity  of  the  lake,  which 
which  was  not  visited  by  us.ii  At  that  point  Sturgeon  river  enters  the  lake, 
forming  its  largest  tributary.  We  discovered  another  river  entering  a  nar- 
row bay  from  the  south. 

It  appears  that  in  general  the  complicated  outlines  of  the  islands  and  bays 
correspond  roughly  to  the  varying  strike  of  the  rocks  on  their  shores,  the 
softer  layers  having  been  eaten  away,  leaving  the  harder  ones  as  piojecting 
ridges  or  bosses.     The  outlines  of  the  lake  as  shown  in  the  map^^  are  very  iar 

from  correct,  so  much  so  that  we  have  found  great  difficulty  in  placing  the 
points  at  which  observations  were  made  even  approximately  on  the  shore- 
lines as  given.  At  least  three  bays,  each  perhaps  two  miles  or  more  in  depth, 
should  be  represented  on  the  eastern  shore,  and  a  similar  one  on  the  north- 
west shore  near  the  entrance  to  the  long  southwest  bay. 


ABRAM   S    AND    PELICAN     LAKES. 


Position  of 
the  lakes. 


The  Sioux 
lookout. 


A  ridge  of  rock  forms  a  short  fall  or  rapid  at  the  north  end  of  Minnie- 
takie  and  separates  it  from  a  pretty  body  of  water,  Abram's  lake,  which, 
after  being  nearly  cut  in  two  by  a  narrows,  empties  through  a  short  river-like 
stretch  into  Pelican  lake.  Each  of  these  lakes  is  about  four  miles  broad  in 
a  northwesterly  direction  along  the  route  to  Lonely  lake,  but  has  its  greatest 
length  of  perhaps  six  or  eight  miles  in  a  direction  transverse  to  this.  Like 
Minnietakie,  these  lakes  have  clear  waters  and  green  shores  not  recently 
touched  by  fire. 

Abram's  lake  is  stated  to  be  the  most  northerly  point  reached  by  the 
dreaded  Sioux  in  their  warlike  incursions,  and  a  hill  on  its  shores,  the  highest 

^^  Geol  Sur.  Can.,  1872-73,  p.  101. 
^2  Map  of  the  country  between  lakes  Superior  and  Winnipeg,  Ottawa,  1884. 
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in  the  neighborhood,  has  been  named  the  Sioux  Lookout,  from  which  they  were 
supposed  to  watch  for  the  approaching  canoes  of  their  unsuspecting  enemies 
of  the  north. 

The  shores  of  Abram's  lake  are  formed  of  pale  greenish  gray,  felsitic  look-  Cpolofr  cal 
ing  schists,  sometimes  pyritous  and  browning  when   weathered,  of  tbe  ordi- . 
nary   green  schists,  and  of  a  sort  ot   boulder  conglomerate,  containing  well  »'>"»''''• 
rounded  stones  (quartz  diorite  or  granite)  a  foot  through.     The  southern  end 
of   Pelican   lake   also   consists  of    Huronian,  but   of  harder  and   more  horn- 
blendic  schists.      A  mass  of  granite  rises  through  them  on  the  shores  of  tho 
small  bay  to  the   southwest,  and  they  are  more  or  less  interl>edded  with  the 
Laurentian  rocks  of  the  northern  end  of  the  lake,  gray  gneiss  alternating  with 
the  hard  green  schist.     This  relationship  is  the  same  as  one  finds  on  Rainy 
lake  when  green  Keewatin  schist  comes  in  contact  with  eo-called  Laurentian, 
really  with  an  eruptive  or  at  least  plastic  rock  of  later  age  than  the  Huronian 
schist  which  it  has  penetrated  and  hardened. 

The  Huronian  of  these  two  lakes  contains  some  small  quartz  veins,  but 
not  of  much  promise.  A  specimen  of  the  pyritous  schist  from  Abram's  lake 
was  assayed,  but  contained  no  gold.  Dr.  Bell  reports  that  a  similar  schist, 
probably  from  the  same  general  locality,  assayed  by  Dr.  Hoffmann,  also  gave 
no  trace  of  gold.^-^ 

The  "Laurentian"  (to  use  the  term  generally  employed  for  the  gneisses 
and  granites  of  the  west  of  Ontario,  in  spite  of  the  fact  that  they  appear  to 
be  younger  than  the  Huronian.)  of  the  northern  part  of  Pelican  lake  consists 
of  gray  banded  gneisses  in  part,  but  also  of  flesh-colored  rocks  only  hlightly 
schistose  and  of  undoubted  granitea  Some  large  inclusions,  apparently  of 
Huronian  rock,  have  been  metamorphosed  to  mica  schist,  and  sometimes  con- 
tain great  numbers  of  garnets. 

The  general  strike  of  both  schists  and  gneisses  is  70"'  or  80°,  though  there 
are  sometimes  great  local  variations  and  tho  outline  of  the  bays  conforms 
generally  to  this  direction. 

PELICAN  LAKE  TO  LONELY  LAKE. 

From  Pelican  lake  onwards  the  whole  journey  was  through  a  Laurentian  A  La'inMUian 
region,  and  no  attempt  was  made  to  follow  the  variations  of  the  rock  with  pjfi'jcan  t.'"    ' 
minuteness,  since  up  to  the  present  the  Laurentian  of   western   Ontario  has  Lonely  lake. 
proved  barren  except  at  its  contact  with  the   Huronian. 

The  route  follows  Pelican  river  to  -the  west  into  Lost  lake,  and  then  turns 
north  through  a  series  of  small  lakes  and  marshes,  including  Grassy  lake  and 
Canoe  lake,  until  Lonely  lake  is  reached. 

Shortly  after  leaving  Pelican  lake  a  series  of  violent  rapids  is  reached 
where  a  portage  of  about  a  third  of  a  mile  must  be  made.  Just  above  this, 
dark  red  syenitic  gneiss  was  observed  on  an  island.  A  mile  or  two  to  the 
west  the  outlet  of  this  chain  of  lakes  turns  off  to  the  northeast,  reaching 
Lonely  lake  by  what  is  called  Sturgeon  Lake  river.     This  river  is  navigated 

13  GeoL  Sur.  Can.,  1872-73,  p.  102. 
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Frenchman's 
Head  village, 


and  its  thrifty 
inhabitants. 


Through 
Grassy  and 
Canoe  lakes, 
into  Lonely 
lake. 


Character  of 
the  exposed 
rocks  along 
the  route. 


by  York  boats  from  the  Hudson  Bay  post  on  Lonely  lake,  but  canoes  gener- 
ally follow  the  shorter,  less  exposed  route  through  the  small  lakes  before 
mentioned. 

Continuing  west.  Frenchman's  Head  is  reached  on  Lost  lake,  the  first 
point  in  a  large  Indian  reserve  stretching  north  to  Lonely  lake.  The  village 
is  placed  at  a  narrows  two  or  three  miles  west  of  the  point.  The  scenery  after 
leaving  the  rapid  is  very  pretty,  but  the  shores  are  mostly  covered  with  moss 
and  trees,  so  that  exposures  of  rock  are  rare. 

The  village  is  lively  and  picturesque,  and  is  the  seat  of  a  Church  of  Eng- 
land mission  with  a  neat  little  church  and  parsonage.  These  Indians  come 
very  little  in  contact  with  white  men,  and  are  said  to  be  all  the  better  for 
that.  We  camped  for  the  night  opposite  the  village,  and  presently  a  swarm 
of  canoes  paddled  over,  and  their  good  natured  owners  gathered  round  with 
great  curiosity,  especially  as  to  the  Peterboro'  canoes,  which  apparently  some 
of  them  had  never  seen  before.  They  were  never  tired  of  examining  them, 
and  the  old  chief  praised  them  as  much  better  than  their  own  birch  bark  ones , 
None  of  the  men  we  met  could  speak  more  than  a  few  words  of  English, 
though  some  of  them  had  been  as  far  into  the  world  as  Rat  Portage. 

These  Indians  are  the  thriftiest  we  have  seen.  They  have  luxuriant,  well 
weeded  gardens,  in  which  corn,  turnips  and  potatoes  were  growing ;  and 
their  houses  are  built  of  squared  timber,  with  a  roof  covered  with  bark,  and  a 
chimney.  They  whipsaw  all  the  lumber  used  for  doors,  etc.,  and  appear  to 
be  quite  equal  to  rough  carpentry. 

Passing  the  village,  the  canoe  route  turns  north  and  makes  its  way  through 
wide  marshy  bays,  where  our  guide  lost  his  way  for  a  time.  A  portage  of 
more  than  a  mile  leads  northward  over  level,  rich  looking  woodland  to  Grassy 
lake,  which  is  largely  a  broad  marsh  grown  up  with  reeds  and  wild  rice.  A 
short  creek  leads  into  Canoe  lake,  from  which  there  is  a  portage  of  about  half 
a  mile  to  a  stream  flowing  into  Lonely  lake.  Four  miles  of  very  different 
navigation  on  a  bay,  and  then  past  a  long  sandy  point,  take  one  across  the 
lake  to  the  Hudson  Bay  post  on  the  northern  shore. 

The  rocks  exposed  along  the  way  are  chiefly  gneiss,  sometimes  containing 
great  angular  or  rounded  masses  of  darker  colored  rock.  At  one  point  the 
whole  rock,  which  consists  of  lighter  and  darker  gneis3,  seems  to  have  been 
crushed  and  re-cemented  by  a  paste  of  granite,  forming  a  gigantic  breccia. 
At  other  points  the  gneiss  is  well  banded  and  resembles  that  commonly  found 
in  eastern  Ontario. 


LONELY  LAKE,  ON  THE  NORTHBBN  BOUNDARY. 


A  picturesque        Lonely  lake,  or  Lac  Seul,  to  use  the  original  French,  is  more  commonly 

SCArift  fit  t'nft 

Hudson's  Bay  called  Lake  Saul  or  even  Lake  Sault,  no  doubt  a  corruption  of  the  French 
P^^*-  name.     It  comes  next  in  size  after  the  Lake  of  the  Woods  in  far  western 

Ontario,  and  forms  the  boundary  for  a  hundred  miles  between  this  Province 
and  the  little-explored  territory  of  Keewatin.  The  Hudson  Bay  post  at  which 
our  canoe  route  ended  is  planted  on  a  strip  of  sandy  beach  just  opposite  a 
long  sandy  point  projecting  from  the  Ontario  shore,  a  point  that  immediately 
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catches  the  eye  from  the  fine  group  of  wind-swept  white  pines  standing  upon 
it,  giving  the  name  of  White  Pine  narrows  to  the  blue  channel  separating 
Ontario  from  Keewatin. 

The  first  glimpse  of  the  Lonely  lake  post  across  the  narrows  is  a  great 
surprise.  After  all  the  wilderness  of  lake  and  woods,  and  after  the  pictur- 
esque but  humble  log  cabins  of  the  Indians,  one  suddenly  sees  a  thoroughly 
civilized  group  of  buildings,  one  of  the  houses  a  handsome  summer  cottage  in 
appearance,  htanding  on  a  yellow  sandy  shore  or  among  shapely  evergreens 
with   wooded  hills  for  a  background.      Beside  the  Hudson  Bay  post  with  ita 

buildings,   a  Church  of   England   mission   with  its  pretty  church  and  house  Tlie  Church  of 

.         ,  .      ,      .       r  .  ,;,,;.  ,•    KngUml  mis- 

gives  the  place  the  look  or  a  trim  summer  resort,  and  indeed  but  for  the  tedi-  sion  Btufion. 

ous  portages  of  the  canoe  journey  it  might  very  well  serve  that  purpose  if 

western  Ontario  were  not  so  well  provided  in  other  quarters  with  summer 

play  grounds.     There  are  no  Indian  inhabitants  except  one  or  two  employ«'s 

of  the  company  ;    but   a   considerable    number   live   in    villages  on   the   two 

reserves  just  south  of  the  lake,   and  at  Sunday  service  the  little  church  is 

crowded  with  a  well-behaved  audience,  only  half  a  dozen  of  whom  are  white. 

The  Hudson  Bay  post,  which  ia  an  important  center  of  distribution,  is  in 

charge  of  Mr.  Jabez  Williams,  who  takes  much  interest  in  the  mineralogy  of 

the   region,  and    especially  in  its  gold  deposits.     The  bales  of  fur  collected 

during  the  winter  are  shipped  from  this  post  in  large,  well-built  York    boats,  Vork  b.Kti*of 

hfilf  a  dozen  of  which  were  drawn  up  under   a  shed   on  the  beach.     These 

boats,  which  are  built  here  by  haifbreed  carpenters,  carry  a  sail  and  a  crew 

of  seven  or  eight  and  are  said  to  be  good  sea  boats.     They  are  dragged  across 

the  portages  on  a  line  of  skids,  two  crews  uniting  to  draw  a  single  boat.    The 

planks  of  which  they  are  built,  some  of  them  twelve  inches   wide,  are  cut 

with  ;i  whip  saw  from  logs  obtained  a  short  distance  northwest  of  the  post. 

The  only  solid  rock  found  in  the  neighborhood  crops  out  as  a  point  near  Rocks  and 
,  -  .       ,  .  ,  ,       •   .  mioerals, 

the  church,  and   consists  of  a  coarse-grained  reddish  gray  porphyritic  gneiss, 

much  like  some  gneisses  on  Rainy  lake.  According  to  Dr.  Bell,  who  has 
twice  visited  the  lake,^*  it  lies  wholly  within  the  Laurentian  gneisi-es  ;  and  on 
this  account  it  seemed  inadvisable  to  put  any  time  on  its  further  exploration. 
The  report  of  the  finding  of  gold  on  Lonely  lake  was  founded  on  a  mistake  ; 
and  according  to  Mr.  Williams  no  minerals  of  any  special  value  have  been 
discovered  on  its  shores,  though  specimens  of  pyrites,  molybdenite  and  mag- 
netite have  been  obtained  in  small  quantities. 

The  drift  deposits  near  the  post  are  of  much  interest,  forming  a  cut  bank 
thirty-five  or  forty  feet  high  just  west  of  the  settlement,  and  a  series  of  sandy 
hills  with  some  boulders  to  the  north  ;  but  they  will  be  described  in  the 
chapter  on  the  glacial  history  of  the  region  as  a  whole. 

In  general  there  is  much  more  loose  material  and  good  soil  north  of  the 
Canadian    Pacific   Railway   than    I  had  supposed,  if  the  portages  and  lake  Timber,  wil 

shores  on  our  route  give  a  fair  idea  of  the  average  character  of   the  country.  *"^  iHmate  o 

'^  ^  ^     the  dittnct. 

The  shores  are  all  green,   the   last   great   fire   having   swept   through   about 

twenty  years  ago,  and  a  considerable  variety  of  trees  was  observed,  including 
T^Geol.  Sur.  Can.,  1872-73,  pp.  102  and  103  ;  alao  vol.  for  1886,  p  8  G. 
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Its  suitability 
for  agricul- 
ture. 


The  outlook 
for  gold  in 
the  region . 


Little 
America  and 


white  pine,  red  pine  and  jack  pine,  spruce  and  cedar  birch,  poplar  and  balsam 
poplar.  Some  of  the  pine  is  large  enough  to  be  of  value,  and  the  spruce  and 
poplar  would  answer  for  pulp  wood. 

The  soil  and  climate  seem  well  adapted  for  the  growth  of  vegetables.  On 
July  15th  potatoes  and  tomatoes  were  in  bloom  in  the  mission  garden,  and 
Indian  corn  looked  thrifty,  but  it  was  a  surprise  to  find  the  grasshoppers 
present  in  clouds,  giving  some  of  the  vegetables  a  hard  fight  for  life.  The 
garden  was  surpassed  however  by  that  of  the  Rev.  George  Prewer  at  Wabi- 
goon  Tank,  where  on  July  9th  the  early  green  peas  were  almost  too  ripe  to 
eat,  potatoes  were  about  ready  for  use,  and  a  field  of  oats  was  just  coming  into 
head. 

There  seems  no  reason  from  the  geographical  point  of  view  why  Ontario 
right  up  to  its  northern  boundary  should  not  have  a  summer  climate  suitable 
for  agriculture.  The  Hudson  Bay  post  on  Lonely  lake  lies  south  of  lat.  50*^ 
30',  is  only  a  few  miles  north  of  Winnipeg  and  a  degree  south  of  London, 
England. 

Looked  at  as  a  region  for  prospectors,  there  is  no  probability  that  gold  will 
be  found  in  the  Laurentian  north  of  the  southern  end  of  Pelican  lake,  and 
no  gold  has  been  found  north  of  lake  Minnietakie,  thirty  miles  northeast  of 
the  railway.  Our  assays  prove  the  presence  of  gold  at  a  number  of  points 
on  the  latter  lake,  though  no  assay  went  beyond  |2  to  the  ton.  Mr.  Williams 
has  found  gold  by  panning  the  quartz  from  a  small  lake  which  we  did  not 
visit,  between  Minnietakie  and  Lonely  lake.  A  specimen  from  a  large  vein 
on  Muskalunge  lake,  south  of  Lonely  lake,  given  me  by  Mr.  Williams,  gave  a 
trace  of  gold  when  assayed.  Gold  has  been  reported  from  Sturgeon  lake,  east 
of  Minnietakie ;  and  may  be  looked  for  with  some  probability  of  success  in 
any  of  the  areas  of  Huronian  to  the  north  of  the  Canadian  Pacific.  Up  to 
the  present  however  none  of  these  deposits  have  been  proved  to  be  of  work- 
able value.  When  as  much  work  has  been  done  north  of  the  railway  as  on 
the  Lake  of  the  Woods  and  the  Seine  river  to  the  south  of  it,  it  may  well  be 
that  valuable  gold  properties  will  be  developed  there  also. 

Our  return  journey  to  Fort  Frances  followed  the  same  route  as  we  had 
taken  in  going  north,  so  that  no  special  mention  need  be  made  of  it,  except 
to  state  that  some  of  the  wider  lakes  were  stormy  enough  to  make  the  pass- 
age of  our  shallow  built  canoes  very  uncomfortable,  if  not  dangerous.  Fort 
Frances- was  reached  on  July  27th. 


The   Seine   Riyer   Region. 

On  July  27th  we  began  our  journey  to  the  Seine  river  and  Bad  Vermilion 
lake,  examining  the  two  mines  on  the  Minnesota  side  of  Rainy  lake  on  the 
way.  The  Little  America  mine,  described  in  last  year's  Report,^^  was  found 
to  be  shut  do^  n.  Its  history  since  the  previous  summer  had  been  a  checkered 
and  on  the  whole  unfortunate  one.  We  found  that  a  good  boarding  house 
and  a  small  steam  hoisting  plant  had  been  added  to  its  equipment,  and  that 
a  new  shaft  was  being  sunk,  nnder  the   management  of  Mr.   Whitely,  the 

1=  Page    53,  etc. 
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intention  being  to  strike  the  vein  at  a  more  convenient  point  and  in  a  more 
workmanlike  fashion  than  formerly. 

The  only  other  mine  in  Minnesota  territory  on  which  any  important  work 
has  been  done  is  the  Lyle  mine  on  Dry  weed  island,  opposite  the  deserted  ^^--yl®  nf>'n*» 
*'  Sand  Point  Oity  "  on  the  Canadian  island  of  the  same  name.  We  found 
this  to  be  oi)erating  on  bedded  quartz  veins  in  green  Keewatin  schist.  There 
was  no  very  largo  body  of  solid  quartz  to  l>e  seen  on  the  surface,  and  we  did 
not  descend  the  shaft.  The  (quartz  on  the  dump  contains  pyrite,  a  carbonate, 
probably  dolomite,  and  some  black  tourmaline  ;   but  we  saw  no  free  gold. 

We  were  informed  that  the  shaft  was  down  about  one  hundred  feet  and  on  the 
that  fourteen  men  were  employed,  ten  of  them  miners  working  in  two  shifti.  aj.ie. 
There  is  an  excellently  equipped  ten  stamp  mill  with  two  Frue  vanners  ;  but 
this  had  been  in  use  only  twice  in  an  experimental  way.  There  were  unfavor- 
able reports  as  to  the  poverty  of  the  ore  ;  and  if  these  are  correct  one  can 
only  feel  sorry  that  so  much  energy  and  capital  should  be  wasted  on  one  of 
the  least  promising  properties  in  thQ  region. 

On  the  way  to  the  mouth  of  the  river  Seine,  the  row  of  islands  fringing  Anortho«ite 
the  south  shore  of  Seine  bay  was  visited,  and  their  white,  chalky   looking  ^'^ ""  '    '"^ 
cliffs  were  found  to  consist  of  anorthosite,  often  displaying  immense  crystals 
of  striated  felspar,  some  of   the  cleavage  surfaces  covering  nearly  a  square 
foot  of  surface. 

Paddling  up  Seine  river  we  reached  the  mouth  of  Bad  Vermilion  creek,  <^>n  Bad 
up  which  we  turned  to  the  lake  of  the  same  name.  Many  changes  had  been  Uke. 
made  since  last  year,  when  there  was  not  a  house  in  the  region  except  Indian 
shanties  on  the  reserves.  There  were  the  beginnings  of  clearings  here  and 
there,  and  an  inhabited  house  at  the  mouth  of  the  creek  with  a  bit  of  garden 
about  it,  and  a  well  providing  delicious  water,  a  mo3t  welcome  refreshment  on 
a  July  day  with  nothing  but  the  tUt  and  brownish  river  water  to  be  had  else- 
where. 

On  the  first  portage  we  met  a  party  sent  out  by  the  Sciithsonian  In-.titu-  A"  inter- 
...  •*tix-«  ...  national  fish 

tion,  with  the  co-operation  of  the  Dominion  government,  examining  into  toe  expedition. 

kinds  of   tish   inhabiting    the   waters.     They    were   provided   with  sounding 

apparatus  and  nets  for  deep  tishing.      We  were  told  that  in  Had  Vermilion 

lake  they  obtained  from  the  cool  depths  some  fine  specimens  of  lake  trout, 

which  never  show  themselves  nor  take  the  hook  in   warm   weather  in  these 

waters.     The  report  of  this  expedition  should  be  of  great  interest  not  only  in 

regard  to  the  fisheries  of  these  lakes,   but  also  as  to  their  depth  and  other 

important  features. 

BKTWKBN     BAD     VBRMILION     AMD    SHOAL     LAKRS. 

A.t  the  time  we  visited  Bad   Vermilion  during  the  previous   summer   no  Mining  looa 
gold  discoveries  of  any  importance  had  been  made  on  its  shores,   though  a  granite  and 
small  number  of  locations  had  been  taken  up  on  Shoal  lake  to  the  southeast   *"'""**^'^'^ 
including  the  Wiegand's  veins  in  an  area  of  granite  not  mapped  by  Dr.  Law- 
son,     It  was  decided  to  spend  a  short  time  visiting  the  locations  where  work 
of  any  importance  had  been  done,  and  also  if  possible  to  trace  the  outlinea 
of  the    granite    and     the    associated    anorthosite.     The  accompanying     mip 
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embodies  the  results  of  this  work,  which  however  might  be  made  more  com- 
plete by  a  longer  and  more  careful  study  of  the  district.  The  more  interest- 
ing petrographical  features  of  this  important  group  of  eruptive  rocks  will  be 
mentioned  later. 

At  a  point  on  the  way  up  the  creek,  near  a  narrows  where  granite  comes 
in  contact  with  gray  green  schist,  a  small  pit  has  been  sunk,  showing  quartz 
with  copper  pyrites  and  fragments  of  schist,  but  no  distinct  vein  was  to  be 
seen.  Exploring  the  narrow  bay  to  the  northeast  near  the  head  of  the  creek, 
and  pushing  our  canoe  through  greenish  foul-smelling  water  of  the  consistency 
of  pea  soup,  we  found  that  its  east  shore  was  of  granite  and  its  western  one 
chiefly  of  anorthosite.  The  granite  touches  the  eastern  shore  of  Island  bay 
also,  and  then  runs  inland  toward  the  north. 

Since  last  summer  the  whole  region  has  been  scoured  by  prospectors,  and 
almost  all  the  land  in  sight  has  been  surveyed  into  locations.  Many  locations 
have  been  taken  up  also  to  the  south  of  Little  Turtle  river,  and  between  it 
and  the  Seine  above  Shoal  lake.  •  It  is  probable  that  only  a  comparatively 
small  number  of  these  will  prove  to  be  of  any  value.  Some  were  even 
located  and  surveyed  when  the  snow  was  on  the  ground,  and  neither  rock  nor 
quartz  veins  were  visible.  Several  of  the  properties,  especially  those  in  the 
anorthosite,  appear  to  contain  no  large  bodies  of  quartz,  but  only  small 
irregular  masses,  generally  associated  with  smaller  or  larger  inclusions  of 
schist  in  the  eruptive  rock.  Apparently  the  quartz  does  not  belong  to  the 
anorthosite  in  these  cases,  but  to  the  schist,  as  one  would  expect  in  so  basic 
a  rock.  The  owners  of  these  pockets  of  quartz  speak  of  the  vein  as  "  capped 
over,"  and  consider  them  important,  though  only  "  surface  croppings,"  since 
they  are  "  sure  to  widen  as  they  go  down." 

Some  of  these  small  pockets  of  quartz  contain  copper  pyrites  and  other 
sulphides  and  probably  carry  some  gold,  but  the  only  specimen  of  such  quartx 
from  the  anorthosite  which  was  assayed  yielded  no  gold.  At  one  or  two 
points  what  is  apparently  a  vein  of  schist  or  "  slate,"  without  quartz,  occurs 
in  the  anorthosite  and  strange  to  say  may  carry  gold,  according  to  Mr.  W. 
E.  Stone,  a  prospector  in  the  region.  He  states  that  one  band  of  schist  gives 
colors  in  the  pan,  and  a  specimen  which  he  showed  me  contained  a  small 
speck  of  gold.  So  far  as  the  evidence  goes  however  the  anorthosite  appears 
to  be  completely  barren,  except  where  it  has  caught  up  inclusions  of  the 
surrounding  more  or  less  auriferous  schists,  and  the  locations  taken  up  on  this 
rock  are  not  likely  to  be  of  value. 

On  the  other  hand,  many  of  the  locations  on  the  eastern  area  of  granite 
and  some  of  those  in  the  green  schists  to  the  east  of  this  look  very  promising. 

A  day  was  spent  in  visiting  some  of  the  more  important  of  them,  going 
inland  by  a  road  cut  from  Island  bay  and  running  to  Shoal  lake. 

The  Campbell  property,  AD2,  lying  some  distance  north  of  the  road,  was 
visited  first,  and  several  veins  in  the  granite  were  examined.  One,  which 
has  a  strike  of  100  degrees,  can  be  traced  for  a  considerable  distance  with 
slaty  walls.  The  quartz  contains  sulphides  and  looks  well.  Another  striking 
northeast  and  southwest  sometimes  divides  into  four  or  five  parts,  in  all  eight 
feet  wide  including  partings  of  rock  matter. 


Go 


A  little  further  north  the  granite  toujhes  the  green  schist,  some  of  which  Ka„rjoif, 
is  in  reality  a  coarse  conglomerate,  well  seen  on  top  of  the  highest  hill  in  the  l'>L«ttion 
region.     In  the  green   schist,  or  perhapa  rather  tine    grained   diabase,   also 
veins  occur,  as  at  Randolf's  location,  where  a  vein  four  or  five  feot  wide  runs 
northwest  and  southeast. 

Turning  south  again,  one  of  Kelley's  locations,   ALlll,  which   is  within  K^liy^i 
thegianite,  was  examined.      A  vein  six   inches  wide,   with  a  strike  of   100  ^'^'■'*^*""^ 
degrees,  contains  considerable  free  gold  associated  with  the  usual  sulphides, 
pyrite,  zinclflende  and  galena,  in  whitish  cjuartz.     Another  of  his  veins  having 
a  similar  strike  is  two  or  three  feet  wide,  and  a  third,  which  cannot  be  traced 
very  far,  contains  a  quantity  of  sulphides. 

Finally  the    Lucky  Coon   or  Hillier  mine,  Gr)f)P,  was  visited.      It  was  at  ,    .u    c 
that    time  the  property  of    Messrs.   Campbell,   Robertson,   Mosh^^r,   ilillier,   t  Hillier 
Steele  and  Miller  ;  but  according  to  newspaper   reports  it  has  since  been  sold  „,iii. 
to  English  capitalists.     Here  two  veins  hai  been  somewhat  worked,  No.   I, 
which    strikes  about   135*^,    to    a    depth    of    twenty    feet;    No.    2,    which 
strikes    110"    and   dijKS   a   few    degrees    to  the  southwest,    is   about  four  feet 
wide  at  the  top,  and  eight  feet  eight  inches  at  one  point  at  the  bottom  of  the 
shaft,  which  had  been  sunk   fifty  feet.     There  are  several  other  quite  large 
veins  on  which  no  work  had  been  done,  all  in  the  granite.     The  quartz  from 
the  shaft  is  reddish  and  more  or  less  charged  with  sulphides,  nnd   looks  very 
well. 

A  small  five-stamp  mill  wa'j  erected  on  this  property,  at  tliat  time  the  only 
mill  in  the  region,  but  owing  to  dinagreements  between  the  owners  it  was  not 
working.  The  mill  was  unprovided  with  a  vannir,  so  that  no  concentrates 
were  saved,  apparently  a  wasteful  state  of  afllairs  in  working  an  ore  contain- 
ing so  much  sulphide.  1  was  informed  that  the  mill  had  run  only  twenty 
days,  treating  on  the  average  fifteen  tons  in  twenty-four  hours.  The  average 
contents  of  gold  per  ton  of  ore  were  said  to  amount  to  $28  to  .^30,  of  which 
perhaps  S8  was  free  milling,  while  the  rest  was  supposed  to  p^ss  off  with  the 
sulphides.  8ome  of  the  tailings  obtained  at  the  mine,  perhaps  not  an  average 
sample,  were  assayed  in  the  laboratory  of  the  School  of  Science,  Toronto,  and 
proved  to  contain  only  a  sli^^ht  trace  of  gold  per  ton. 

Turning  south  again  we  descended  Bad  Vermilion  creek  and  then  turned 

,  Signs  of  Bctiv- 

east  into  Shoal  lake,  which  we  found  greatly  changed  since  last  year,  when  a  ity  on  Shoal 

tent  and   a  bark   oanoe   were  the  only   sign  of   life  visible.      Now  on  turning        *" 

into  the  lake  we  were  passed  by  a  bustling  little  steamer  and  saw  before  us 

the  half  dozen  houses  of  Seine  River  City,  the  metropolis  of  the  new  gold 

region,   while   in   the   blue  distance  stood  the   group  of    l)nilding8   at    Mine 

Center,  near  the  other  end  of  the  lake. 

Here  some  time  was  spent  in  examining   the   original  Wiegand  locations, 

probably  the  best  looking  properties  in  the  region.      We  found  that  a  number  Hrt^therB^loa! 

of  veins  in  the  granite  had  been  stripped  and  several  small   shafts  and  open-  tions. 

ings  made,  but  no  real  mining  had  been  done. 

The  Wiegand    Brothers  have  disjiosed  of  several  of   their  properties,  AL  i.rnl^^t^nn 
74,  75  and  76,  which  are  now  owneil  by  Mr.  Foley.      Under  the  new  owner-  i,V^  ^*'  ^^  *°^ 

5    H.M. 
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ahip  there  is  every  prospect  that  the  property  will  be  fully  tested  and  the 
question  will  finally  be  settled  as  to  the  depth  and  value  of  the  gold  bearing 
veins.  At  the  time  of  our  visit  a  good  road  was  being  cut  from  the  lake  half 
a  mile  inland  to  the  camp,  and  it  was  intended  to  sink  deep  enough  on  some 
of  the  veins  to  make  sure  of  an  ore  supply  before  spending  money  on  a  mill, 
thus  most  wisely  reversing  the  usual  unbusinesslike  procedure  in  western 
Ontario.  No  mining  was  being  done  on  August  2nd,  nor  had  any  of  the 
openings  been  sunk  to  any  great  depth,  but  according  to  newspaper  reports 
shafts  have  since  been  sunk  to  two  hundred  feet  on  one  vein  and  over  one 
hundred  feet  on  another,  with  the  result  of  proving  the  presence  of  a  sufficient 
body  of  ore  to  warrant  erecting  a  mill. 

Last  summer  the  opinion  that  these  veins  in  the  granite  might  prove  to 
pinch  out  rapidly  in  dep*>h  seemed  to  be  somewhat  prevalent,  some  thinking 
that  the  granite  is  only  a  flat,  thin  sheet  spread  over  the  green  schist  or  con- 
glomerate. There  seems  no  good  reason  however  for  this  conclusion.  Such 
areas  of  granite  are  not  to  be  looked  on  as  laccolites,  or  lenticular  masses 
squeezed  in  between  the  layers  of  schist,  but  as  broad  based  masses  of 
unknown  depth,  probably  widening  as  they  go  down.  If  the  latter  view  is 
correct  there  is  no  reason  for  doubting  that  some  of  these  true  fissure  veins, 
which  have  been  traced  for  long  distances  between  well-defined  walls  on  the 
surface,  should  not  go  down  to  very  great  depths,  still  remaining  within  the 
granite. 

The  ore  varies  greatly  in  different  veins  at  no  great  distance  apart.  At 
one  of  the  dumps  on  the  Foley  property  we  found  rather  white  quartz  with 
only  a  small  quantity  of  sulphides  visible,  but  almost  every  other  fragment 
contained  specks  of  free  gold.  This  ore  should  be  quite  free  milling.  At 
another  opening  however,  on  AL  74,  where  a  shaft  had  been  sunk  to  a  depth 
of  thirty  one  feet,  the  ore  is  of  a  very  refractory  kind,  containing  much  zinc- 
blende,  iron  pyrites  and  copper  pyrites  and  a  little  galena  ;  so  that  the  treat- 
ment advisable  for  the  ore  from  one  vein  may  be  quite  inapplicable  to  that 
from  another. 

Several  other  veins  in  the  neighborhood  were  examined,  one  on  AL  104 
being  nine  feet  wide  in  places  and  tracable  three  eighths  of  a  mile,  though  the 
quartz  is  not  as  promising  as  in  some  smaller  veins.  A  singular  structure 
may  be  seen  on  some  parts  of  this  vein,  the  edges  being  of  solid  quartz,  but 
the  interior  Urgely  made  up  of  strips  of  granite  drawn  out  in  a  diagonal  way 
and  sei)arated  by  bands  of  quartz 

Some  of  the  larger  veins  have  the 
quartz  more  or  less  sharply  divided 
into  bands  parallel  to  the  walls,  pro- 
bably because  the  fiasure  has  been 
widened  at  successive  times,  each 
time  having  a  band  of  quartz  de- 
posited in  the  fresh  space. 

In  almost  every  case  the  granite, 
which  is  coarse  grained  and  a  typical 
granite,  flesh-colored,  and  with  black 


C3S:^2C^ 


Vein  of  quartz  in  granite,  showing  granite  drawn 
out  diaj:onally  in  ce  itre  of  vein.     Shoal  lake,  AL  104. 
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mica  in  unaltered  parts,  becomes  modified  into  a  greenish,  chloritic  granite, 
the  so-called  protogine,  near  the  vein  ;  and  at  its  very  edge  is  changed 
into  a  greenish  schistose  rock  consisting  of  quart/  grains  and  chlorite 
or  sericite,  but  almost  entirely  free  from  felspar.  This  Land  of  modi- 
fied granite  probably  results  from  a  shearing  motion  wliich  had  ground 
down  the  softer  minerals,  when  the  fisfiure,  no  doubt  accompanied  by 
faulting,  was  formed.  The  circulation  of  hot  water  in  the  tissure  probably 
completed  the  change  of  th(;  crushed  felspar  in  sericite  masses.  The  charactei-s 
of  these  rocks  have  been  described  by  Winchell  and  (Jrant,  and  their  work 
was  quoted  from  in  the  last  volume  of  this  report.'^'  As  the  general  features 
of  the  granite  and  the  veins  which  it  contains  were  described  in  the  previous 
report,  little  need  be  said  of  them  hore.^^  It  may  be  remarked  however  that 
the  gold  of  the  Shoal  lake  region  impressed  me  as  being  rather  pale  in  color 
and  usually  in  very  tine  particles  as  compared  with  the  coarse,  yellow  gold  of 
the  Lake  of  the  Woods. 

At  the  time  of  our  visit  everything  was  very  quiet  in  the  region,  the  shut- 
ting down  of  the  Lucky  Coon  mine  having  had  a  very  discouraging  eflect  ; 
but  judging  by  later  reports  hh  to  the  working  of  a  location  under  the  ener- 
getic direction  of  Mr.  Whitely  and  of  the  satisfactory  results  of  the  shafts  on 
the  Foley  properties  it  is  probable  that  the  region  will  soon  be  thoroughly 
tested.  I  am  still  of  the  opinion  that  this  district  has  good  prospects  as  a  gold 
mining  region,  though  many  of  the  prospectors  who  rushed  in  and  seized  on  the  r«?ion 
every  unoccupied  part  of  the  granite  area  without  reference  to  the  finding  of 
distinct  veins  will  probably  make  nothing  for  their  trouble.  Some  of  them 
underwent  great  hardships.  One  Australian  prospector,  beside  whom  we 
camped  on  a  picturesque  rocky  hillside  on  Bad  Vermilion  lake,  ga^e  us  a  vivid 
account  of  how  he  and  his  young  son  passed  the  previous  winter  in  their  small 
tent,  facing  weather  in  which  the  mercury  was  frozen.  Several  of  the 
earlier  prospectors  however  have  made  sales,  in  which  at  least  part  of  the 
payment  was  in  cash,  and  will  not  go  em})ty  handed  ;  but  as  usual  the  larger 
rewards  will  probably  fall  to  the  lot  of  those  with  more  capital.  L 

It  is  worthy  of  mention  that  a  good  deal  of   fa'.rly  good  land  may  l)e  seen 
on  some  of  the  locations  and  along  the  Seine  river,  and  a  considerable  area  of  )and(«. 
excellent  land  occurs  near  the  Little  Turtle  river,  so  that  agriculture  may  add 
to  the  resources  of  the  region,  the  mining  community  furnishing  an  excellent 
market  for  any  produce. 

»  K  T  \V  K  K  N       I.  I  T  T  I.  K       F  f  K  T  I.  E       It  1  \    K  H      AND       f  H  K      S  f    I  \  K  . 

Many  locations  have  been  taken  up  in  the  Keewatin  schists  between  Little 
Turtle  river  and  the  Seine,  some  of  them  on  Timber  Berth   No.  31,  where  Timber  Berth 
difficulties  have  arisen  as  to  titles.     The  only  properties  visited   by  us  were     "^'^  '^'^  &^ 

those  of  Hull,  Price  Jc  Co.,  which  lie  a  mile  or  two  north  of  the  narrows 
between  Shoal  and  Wild  Potato  lakes.  Here  there  are  several  veins,  usually 
of  a  bedded  character  in  a  very  cleavable  talc  or  sericite  schist  or  slate,  having 

»•  Prelim.  Rep.  on  Rainy  Lake  Gold  Region,  Nat.  Hist.  Sur.  Mich.  23rd  An.   Rep., 
1894,  p.  68,  etc. 

HFowrth  Rep.  Bur.  Mines,  1894,  p.  5o,  etc. 


68 


a  strike  of  about  seventy  degrees.  The  rock  itself  contains  pyrite,  and  the 
quartz  affords  rich  samples  of  free  gold.  Several  short  narrow  veins  on  J013 
show  a  large  amount  of  free  gold  on  the  surface,  but  have  not  been  sunk  upon 
at  all.  The  veins  appear  to  be  in  the  talcose  or  sericitic  rocks,  and  not  in  the 
green  schist  which  extends  between  them  and  the  river.  Few  of  the  veins 
appear  to  cut  decisively  across  the  strike  of  the  country  rock  or  to  have  dis- 
tinct walls,  but  several  of  them  appear  rich  enough  to  be  of  value. 

It  is  reported  that  native  copper  has  been  found  on  J013  with  the  gold 
ores,  but  the  gentlemen  who  took  us  over  the  property  were  unable  to  find  a 
piece  to  show  us. 

It  should  be  noted  that  the  small  cross  veins  are  generally  very  much 
richer  in  gold  than  the  wider  quartz  lenses  of  the  bedded  veins. 


The    Seine,    from    Shoal    Lake    to    Steep    Rock    Lake. 

Above  Shoal  lake  the  river   Seine  narrows  for  a  mile  or  two  and  then 

widens  into  Wild  Potato  lake,  where  there  is  an  Indian   reserve,  narrowing 

again  for  a  stretch  of  about  six  miles,  when  steamboat  navigation  ends  at  the 

A  variety  of    pretty  Sturgeon  falls.     Above  this  there  is  a  succession  of  short  stretches  of 

striking   river  more  or  less  calm  water,  interrupted  by  small   falls  or  rapids,  a  troublesome 
scenery.  ^  '  r  ./  r       ^ 

journey  in  a  canoe  from  the  constant  short,  rocky  portages,  often  with  very 
rugged  and  slippery  paths  ;  but  full  of  most  beautiful  scenery,  the  yellowish 
white  foam  contrasting  with  the  dark  brown  and  amber  water  and  grim  rock 
walls,  with  wild,  unburnt  forest  as  a  setting.  The  variety  is  very  striking. 
A  leach  of  quiet  river  with  no  rock  in  sight,  but  reed-margined  and  so 
absolutely  still  that  the  reflection  of  the  forest  is  perfect  except  where  the 
canoes  ripple  the  surface  is  followed  by  a  tumultuous  current  up  which  the 
canoes  must  be  padded  or  poled  with  all  one's  strength  among  great  boulders 
or  jagged  edges  of  rock,  until  at  last  the  thunder  and  foam  of  a  watei  fall 
compel  one  to  land  and  seek  the  portage. 

Including  Sturgeon   falls,  at   the  head   of  navigation,  there   are  thirteen 
falls  from         rapids  or  falls  past  which  one  must  portage  in  order  to  reach  Calm  lake,  or 
to^alm'^lake^  Nonwatin  lake,   as  it  is  named  on  the   map   of  the  Geological   Survey,  a  dis- 
tance of  only  twelve  miles,  the  ascent  being  in  all  a  hundred  and  twenty -five 
feet  as  determined  by  aneroid.     For  most  of  the  distance  the  rocks  exposed 
on   the   portage   are    green   Huronian    schists,  sometimes  containing  small 
quartz  veins.     During  the  latter  part  of  the  journey,  where  the  river  flows 
south,  it  crosses  the  strike  of  the  schists,  and   here  the  rapids  have  a  special 
character ;  each  being   very  short  and  formed   by    a    sort   of    dam    of    the 
steeply    dipping   schist.     Where    the    rapids   occur   in   granite,    which    has 
more  rounded  forms,  there  is  apt  to  be  more  variety  and  a  greater  length  of 
white  water. 
Calm  lake.  Calm  or  Nonwatin  lake  is  enclosed   at  each  end  in   Huronian  schist  and 

porphyry,  but  a  band  of  Laurentian  crosses  its  center.  It  is  a  beautiful  lake, 
with  green  hilly  shores,  rocky  promontories  and  curves  of  yellow  sand  beach 
in  the  bays.    No  locations  have  been  taken  up  on  Calm  lake,  but  a  number  have 
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been  in  the  country  l>etween  thia  and  Sturgeon  falls.      None  of  them  appear  to 
have  been  developed  sutliciently  to  make  it  worth  while  to  viHit  them. 

Leaving  Calm  lake  one  finds  that  the  river  resumes  its  character  with 
swift  currents,  rapids  and  placid  lake  expansions,  the  rock  when  exposed  na'ruldmine'** 
being  sericitic  or  chloritic  Huronian  schist  and  slate.  After  an  archipelago 
one  enters  Perch  lake.  Eye  river  comes  in  from  the  north  at  the  upper  end 
of  this  Uke,  and  a  few  miles  to  the  east  there  is  a  bay  on  the  north  from 
which  Harold  lake  may  be  reached. 

At  several  places  along  the  part  of  the  Seine  between  Sturgeon  falls  and 
this  point  there  are  drift  deposits  of  angular  or  rounded  pebbles  and  boul- 
ders, genenilly  of  Liurentian  rock,  but  no  wide  stretches  of  rich  alluvial 
clay  as  on  the  river  below  Sturgeon  fallrt. 

HAKOLI)     I.  A  K  ■     r,  OLI»     LOCATIONS. 

Harold  lake  may  be  reached  either  by  paddling  up  a  weedy,  narrow  stream  Ming  ^,,(1  mjn 
and  crossing  a  small  lake  and  short  portage,  or  by  a  trail  a  mile  or  more  in  ""  '^®  '*^^ 
length  across  the  somewhat  boggy  and  rocky  country.  Here  a  number  of 
veins  have  been  discovered  and  partially  developed  by  the  enterprising  Wiley 
Brothers  of  Port  Arthur  ;  and  a  winter  road  has  been  made  by  the  Ontario 
Government  from  Bonheur  station  on  the  Canadian  Pacific  Railway  to  the 
location,  so  that  the  heavy  machinery  for  a  stamp  mill  might  be  brought  in. 
At  the  time  of  our  visit  (August  7th),  the  mill,  which  is  of  five  stamps, 
from  Fraser  and  Chalmers'  works,  with  a  Gates  crusher,  had  been  running  for 
three  or  four  days,  in  charge  of  Mr.  Peters,  but  no  cleanup  had  been  made. 
Since  then  however  a  number  of  gold  bricks  have  been  turned  out  and  the 
property  put  in  good  working  order.  F'our  houses  had  been  built,  a  small 
steam  saw  mill  being  used  to  cut  the  lumber,  and  sixteen  men  were  employed. 
The  hoisting  was  done  by  horsepower. 

Geologically  the  surroundings  are  interesting,  the  country  rock  consisting  Granite 
of  various  yellow  and  green  schists,  pierced  by  small  eruptive  masses  or  bands  Muronun 
of  granite   or   protogine,   as   the   rock   may   be   called,   since  mica   is   partly  ■chihtj«. 
replaced  by  talc  or  sericite. 

All  ot  these  rocks  are  much  disturbed  and   badly  weathered,  the  granite  ( )ccurrt'iioe 

showing  the  shattered  quartz  fr-.i^ments  resulting  from  crushing.     Some  of  •"'J  ch*'"*^'^'' 
^  n  r  f)  o  of  the    qiiartz 

the  veins  occur  in  the  granite  itself  or  at  its  contact  with  the  schist,  and  veinn. 
others  entirely  in  the  schist.  The  latter  rock  varie?  much  in  character, 
soae  parts  being  sericite  schists,  much  weathered,  while  another  portion  of 
the  country  rock  consists  of  an  intimate  mixture  of  quartz  and  dolomite. 
Close  to  one  of  the  veins  the  granite  has  been  changed  into  a  shaly  material, 
forming  a  good  wall,  while  at  another  vein  the  country  rock,  a  schist,  is 
yellow  and  friable  as  if  attacked  by  acid  fumes.  The  veins  themselves  are 
not  very  wide,  the  widest  measured  reaching  about  two  feet  and  a  half  feet,  but 
some  portions  of  the  quartz,  especially  from  a  vein  exi>osed  on  the  cliff  at  the 
lake  shore,  show  a  good  deal  of  free  gold.  In  the  latter  instance  a  number 
of  tons  of  very  rich  looking  ore  were  obtained  by  draining  of!  the  lake  tor  a 
few  feet  and  gathering  up  the  quartz  boulders.     Some  of  the  quartz  is  heavily 


70 


charged  with  sulphides,  pyrite,  chalcopyrite  and  galena ;  other  parts  are  very 
cellular,  from  the  weathering  out  of  pyrite.  In  the  protogine  granite  forming 
the  walls  of  the  veins  there  are  frequently  sulphides  bearing  gold,  and  it  is 
not  impossible  that  the  eruptive  granite  masses  are  the  source  of  the  gold,  as 
they  appear  to  be  on  Shoal  lake  and  some  parts  of  the  Lake  of  the  Woods. 
These  quartz  veins  vary  much  in  strike,  some  running  nearly  north  and 
south,  and  others  nearly  east  and  west.  The  dip  varies  from  vertical  to  60^ 
or  70°. 

A  very  singular  vein,  apparently  not  auriferous,  occurs  in  the  granite  near 
the  camp,  having  from  a   foot  to  a  foot  and  a   half  of  quartz    against   each 

wall,  but  the  center  formed  of 
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Granite.    Quartz. 


Schist. 


Quartz. 


Vein  of  crumpled   green   schist  between  bands  of  white 
quart?  in  granite.     Lake  Harold. 


Sawbill  lake 
gold  location 


two  or  three  feet  of  crumpled 
green  schist  charged  with  small 
knobs  and  veins  of  quartz.  It 
is  possible  that  the  strip  of 
schist  has  been  carried  off  by 
the  molten  granite  and  after 
cooling  formed  lines  of  weak- 
ness on  each  side  where  fis- 
sures formed  and  were  filled 
with  quartz. 
After  our  arrival  at  Port  Arthur,  one  of  the  Messrs.  Wiley  gave  me 
several  very  rich  specimens  of  quartz  from  a  vein  on  Sawbill  lake,  nearer  to 
the  Canadian  Pacific,  and  said  to  come  from  larger  and  more  continuous 
veins  than  those  of  Harold  lake.  I  am  informed  that  they  intend  to  put  a 
stampmill  on  this  property  also.  Neither  of  my  maps  show  this  lake,  but 
the  property  must  lie  in  or  near  the  strip  of  green  Keewatin  schist  stretching 
from  Harold  lake  northeasterly  toward  the  railway.  As  its  discovery  had 
not  been  reported  when  we  passed  through,  we  had  no  opportunity  to  visit 
the  locality. 
Richoresfrom  An  assay  was  made  of  a  specimen  from  the  Harold  lake  property,  giving 
Sawbill  lakes .  $108  in  gold  and  three  ounces  of  silver.  This  specimen  was  taken  by  myself 
and  showed  no  free  gold,  but  was  undoubtedly  much  richer  than  the  average 
ore.  An  assay  of  material  from  Sawbill  lake,  given  me  by  Mr.  Wiley, 
yielded  SI 70  in  gold,  but  was  evidently  a  picked  sample. 


S  T  K  K  P     ROCK     L  A  K  K . 


Unique  shape 
and  pictur- 
esque appear- 
ance of  the 
lake. 


Following  up  the  river  Seine  to  the  east  of  the  Harold  lake  trail,  one 
comes  after  a  mile  or  two  of  paddling  broken  by  two  portgages  to  Steep 
Rock  lake,  a  beautiful  but  tortuous  sheet  of  water  having  something  the 
shape  of  a  capital  M.  The  Seine  river  coming  from  the  northeast  enters  it, 
after  a  fine  waterfall,  near  the  north  of  the  second  angle  of  the  M  ;  while 
Atik-okan  ri^er  joins  it  through  widespread  marshes  at  the  southern  end  of 
the  first  stroke  of  the  M.  The  lake  is  well  named,  for  bold  cliffs  rise  at 
many  points,  sometimes  to  the  height  of  one  or  two  hundred  feet ;  and  since 
the  rocks  have  great  variety  of  color,  white,  reddish  brown  and  green,  the 
effect  is  very  picturesque. 
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Geologically  the  shores  of  this  lake  are  much   more  interesting  and  com-  Groupa  of 
plicated  than  those  of  any  other  in  the  region  ;  since  limestone,  conglomerate,  '■'♦^"^"  *^n  t*|»* 

green  schist  and  granite  with  dykes  of  greenstone  are  found  strangely  n[»ingled.  '*'^*'- 

The  geology  has  been  worked  out  somewhat  elaborately  by  Mr.  Henry 
Llojd  Smith  ^^  who  visited  it  in  1891.  The  map  of  the  Canadian  Geolo- 
gical Survey  does  not  give  the  details  of  the  geology  of  the  lake,  probably 
because  of  its  small  scale. 

Mr.  Smyth  distinguishes  three  principal  groups  of  rocks  on  the  shores  of  LloydSiuythn 
the  lake,  a  basement  complex,  a   Steep    Hock    lake  series,  and  an   Atikokan  Htated^** 
series.      According  to  Mr.  Smyth  the  basement   complex  consists  of  granites 
and  gneisses  older  than  the  other   rocks  ;  while  the  Steep    Rock  lake  series 
resting  upon  it  has  no  less   than  nine   well   marked   and  persistent  horizons, 
including  conglomerates,  limestones,  schists   and   interbedded  traps  ;  all  bent 
into  a  horizontal  siguioid  fold   out  of  which  m  )3t   of  the   lake   bed    has  been 
sculptured.     The   Atik-okan  series  consists  of  later   granite   porphyries   and 
massive  hornblende  rocks  '•'     The  Basement  complex    is  no  doubt  equivalent  and  reviewed, 
to  what  is  generally  called  the  Lauren tian  ;  while  portions  of  the  Steep  Rock 
series  resemble  L^wson's  Keewatin  ;  though  the  limestones  and  conglomerates 
or  breccias  with  a  calcareous  and  ferruginous  cement   dilfer  totally  from  any 
Keewatin  rocks  observed   elsewhere    by  myself.      The   Atik  okan  series  seems 
to  be  partly   Laurentian,  using  the  word  in  a  lithological   sense  rather   than 
a  historical  one,  and  partly  Keewatin  or  Huronian. 

According  to  Mr.  Smyth,  the  relationships  of  the  three  series  of  rocks 
are  complicated  by  several  faults  as  well  as  the  folding  mentioned. 

Our  observations,  which  wertj  made  rather  hurriedly  and  before  I  was  (;re«fn  schiut*, 
acquainted  with  Mr.  Smyth's  work,  correspond  very  well  with  his  as  shown  K^^^^^,  hme- 
oii  the  map  accompanying  his  paper.  We  found  the  shores  to  consist  chielly  Kl^merate. 
of  green  schistose  rocks  or  of  granite,  except  at  the  two  upper  points  of  the 
M,  and  here  and  there  along  the  northeast  shore  of  the  last  down  stroke 
of  the  M,  where  limestone  and  conglomerate  with  calcite  were  found.  The 
map  of  the  Geological  Survey  represents  a  tongue  of  Huronian  a.s  running 
alojig  the  northeast  side  of  the  second  down  stroke  of  the  M  ;  but  my  obser- 
vations prove  that  much  of  that  shore  consists  of  a  whitish  granite  or  proto- 
gine,  though  some  small  promontories  consist  of  limestone.  Probably  the 
soft  and  easily  weathered  ferruginous  limestone  has  been  excavated  to  form 
part  if  not  all  of  the  lake  bed. 

A  number  of  iron  locations  have  been  taken  up  along  the  lake,  but  the  iron  ore  and 
only    indications  of  the   ore    which  we  saw  were  the    rusty    weathering  of 
some  of  the  impure  limestone  and  a  stretch  of  sand    containing  much  brown 
hematite    along   the   shore   of  the    bay    south    of  Elbow  point,    the  central 
downward  bend  of  the  M.     The  limestone,  parts  of  which  are  probably  pare 

(DOUgh  for  lime  burning,  may  prove  of  considerable  importance  if  the  region  La 

aH  a  whole   tills  up,   since   this   important   ro:k    is  found    in    very  (ew   and 
limited  areas  between  the  Lake  of  the  Woods  and  Port  Arthur 

»•  Am.  Jour.  Science,  vol.  xiii,  Third  Series,  1891,  pp.  317-331. 
^»    Ibid.,  p.  319. 
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limestone 


A  locality 
worth  pros- 
pecting for 
gold. 


The  portage 
from  Steep 
Rock  lake  to 
Atik-okan 


river. 


Since  the  L'reenibh  granite  and  its  schistose  modification  are  very  much 
like  the  eruptive  masses  containing  gold  bearing  veins  at  El-iroll  lake  a 
short  distance  away,  as  well  as  at  Shoal  and  other  lakes  to  the  west,  it 
would  be  worth  while  to  see  if  this  too  does  not  contain  quartz  veins.  The 
great  dislocations  and  flexures  leported  by  Mr.  Smyth  must  have  occasioned 
much  Assuring,  and  thus  have  given  a  chance  for  the  formation  of  veins. 

From  the  southeastern  extremity  of  the  last  narrow  reach  of  Steep  R  ick 
lake  there  is  a  rough,  precipitous  portage  into  a  small  sheet  of  water,  Mar 
garet  lake,  sixty  feet  higher  up,  according  to  our  aneroid,  and  another  rough 
portage  into  a  second,  still  tinier  lakelet,  the  whole  ascent  amounting  to 
about  a  hundred  feet.  Both  lakes  are  bordered  with  coarse  white  granite 
containinsj  bands  of  green  schist,  or  perhaps  dykes  of  diabase. 

Fire  has  swept  this  part  of  the  region,  and  the  blackened  tree  trunks 
against  the  white  and  rugged  granite  make  a  wild  enough  scene.  Many  of 
the  hollows  between  the  granite  ridges  are  largely  filled  with  great  angular 
or  somewhat  rounded  boulders  of  the  same  rock,  sometimes  mixed  with  a 
little  clay.  No  doubt  the  advancing  glaciers  pushed  this  debris  into  the 
lee  of  the  more  resistant  knolls  and  ridges  of  rock. 

From  the  southernmost  lake  there  is  a  third  of  a  mile's  portage  across 
the  bare  ribs  of  Huronian  schist  to  the  Atikokan.  Just  before  this  river 
is  reached  there  is  the  most  reckless  descent  down  unclothed  rock  cliffs 
over  which  I  have  had  the  misfortune  to  portage.  The  canoes  almost  stood 
on  their  head  going  down,  and  great  care  had  to  be  taken  in  picking  one's 
steps  not  to  get  a  bad  fall  for  man  and  canoe. 

It  is  said,  however,  that  the  river  has  such  interminable  windings,  shoals 
and  rapids  between  this  point  and  its  entry  into  Steep  Rock  lake  that  time  and 
trouble  are  saved  by  following  the  crooked  lake  and  scaling  the  three  terrible 
portages.  We  found  the  drop  between  the  last  lake  and  the  Atik  okan  to  be 
forty-five  or  fifty  feet. 


Character  of 

Atik-okan 

river. 


From    the    Atik-okan    to    Lao    des    Mille   Lacs. 

Following  up  the  Atik-okan,  or  Reindeer  Bone,^^^  as  the  name  is  translated, 
one  finds  that  it  is  a  stream  having  a  decided  character  of  its  own.  ft  is 
generally  called  a  river,  but  had  no  claim  to  the  title  during  my  two  visits 
to  its  waters,  since  in  many  parts  it  was  scarcely  deep  enough  to  float  our 
light-built  canoes. 

There  is  a  short,  steep  portage  over  Huronian  schist  past  a  pretty  fall 
soon  after  embarking  on  the  creek,  and  this  is  followed  by  shallow,  grassy 
stretches  with  considerable  current,  here  and  there  interrupted  by  "  riffles," 
or  short  rapids,  up  which  the  canoe  must  often  be  poled  or  dragged.  Most 
of  these  rapids  are  over  boulders,  not  solid  rock,  and  much  of  the  bottom  of 
this  part  of  the  creek  is  of  small,  rounded  boulders.  Where  the  bottom  is 
sandy  or  muddy,  bng  trailing  plants  with  thread-like  leaves  form  a  sort  of 


20 Atik     reindeer,  and  okan=hi8  bone,  according  to  Barraga.     By  some  it  is  translated 
reindeer  horn,  but  the  Chippewa  name  for  horn  \h  eshkan. 


Flifth^h  Falls  up  Seine  river,  p.  r>n.     Krom  u  Hku  ch  in  Indian  ink  li\   l>r.  A.  t'.  I'oleinan. 
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Fort  Frances  iii  l5J7,  p.  1»'>1.     Keproducc<l  fr<  n»  a  sketch  by  H.  Y.  Ilitul. 


Fulls  on  Atikokaii  rivLT  below  ,M9^'nttic  lake,  p.    141.     From  »  phr-lOKrni  li  l.v   Jir    Kr-)..  rt  lull 
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Iron  Mountain  on  Atik  ok.kii  river,  p.  141       From  »  phot(KiAph  t>y   I'r    i  ■  i  -  r'  f' 
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carpet  of  wavy  grfpn   mermaid'a  hair,  tangling  the  paddles  and  encroaching 
on  the  d»  pth  of  water  needed  for  the  canoes. 

MoHt  of  the  shore  as  far  as  Sabawe  lake  was  swept  by  tire  last  year  and 
is  now  desolate  enough. 

Along  this  part  of  the  river  and   beyond  Sabawe  as  far  as  Whiskey  Jick  ir„n  locationt 
lake  the  Iluronian   (Kcewatin)  schists  contain   more  or  less  magnetite,  and '^" '*'"  "*'*•"• 
sometimes  display  ruddy  brown  walls  of  iroi<  stained  rock  at  a  litth*  distance 
from  the  shore,  but  the  immediate  shore  is  generally  swampy.     Most  of  the 
north  shore  and  some  of  the  south  has  been  taken  up  as  iron  claims  ;  but 
nothing  further  need  be  added  to  the  description  given  in  last  year's  report.-' 

Sabawe  lake,  unlike  many  others  in  the  region,  is  dammed  by  loose  The  Saliaww 
materials,  and  two-thirds  of  the  way  up  is  almost  cut  in  two  by  a  long  Hpit  l*"i^e  »»-ct1«'>nK**' 
of  sand.  Below  this  its  waters,  like  those  of  the  river,  are  brown  and  rather 
turbid  ;  but  above  it  they  become  clear.  Between  Sabawe  and  Magnetic 
lake  the  valley  is  wide  and  flat,  consisting  chielly  of  muskeg  and  marbii,  with 
a  few  islands  of  Huronian  rock  rising  above  the  general  level  ;  and  the  low 
banks  of  the  creek  are  of  chiy,  proving  that  the  whole  was  once  a  lake,  now 
almost  wholly  silted  up.  A  little  further  lowering  of  the  drainage  level 
would  provide  wide  Hats  of  most  ft  rtile  soil. 

At  the  entrance  to  the  narrow  expansion  of  the  Atik  okan,  named  from  a 

well  known  bird   of  the  northern  forests  VV^hiskey  Jack  lake,  one  tinds  a  red-  A  break  in 

dish  gray  rock  which  turns  out  to  be  augite  syenite  or  syenite  gneiss,  appar-  j^act  on 

ently   Laurentian,  and  granitic-looking  rock    is  to  be  seen   wherever  rock  is  ^\hiHkHy.r»ck 

•'  '  ^  °  .  lakf. 

exposed  on  the  shore  of  the  lake  ;  so  that  a  small  area  of  Laurentian  or  p^-r 

haps  of  eruptive  granite  rock  here  interrupts  the  Huronian. 

On  the  raiher  long  and  steep  portage  by  which  Magnetic  lake  is  reached 
the  rock  is  again  Huronian,  and  its  shores  and  those  of  Orooked   Pine  lake  Through  l«ke« 
seem  to  be  of  the  same  character,  though  on  the  southeast  side  of  the  latter  p"rtjt^I[IJ7nU) 
small  rounded  granite  boulders  appear  on  a  strip  of  sandy  b<*ach.  ^  Laureniian 

A  short  portage  south  from  (brooked  Pino  lake  crosses  the  watershed 
between  the  system  of  waters  flowing  into  the  Seine,  and  after  a  small  and 
apparently  nameless  lake,  another  portage  leads  south  to  Elbow  lake,  whose 
southern  end  lies  within  the  Laurentian.  Once  more  there  are  two  portages 
with  a  small  lake  between,  leading  to  lake  Windigoostigwan.  The  first  or 
more  northerly  of  these  two  portages,  though  not  long,  is  over  very  bouldery 
ground,  and  huge  perched  blocks  of  granite  stand  out  against  the  sky  on  the 
bare,  tire-swept  ridges  of  Laurentian  reck.  The  more  southerly  portage  is 
pel  haps  half  a  mile  long,  at  first  up  a  steep  clay  bank  excessively  slippery  in 
the  lainy  weather  we  encountered  ;  afterwards  over  rich  looking  soil  or  great 
boulders,  with  Laurentian  rocks  showing  here  and  there. 

From   this  point  we  followed  the  old  Dawson  route,  portaging  into  Baril 
lake  and  then  into  the  southwest  arm  of  Lac  des  Mille  Lacs.     As  the  whole  Following  the 
distance  is  apparently  through  Laurentian  rooks,  and  as  the  time  allowed  for  to  Savannp. 
the  trip  was  nearly  up,  we  made  what  haste  we  could  and  did  not  delay  for 
geological  work 

31  Fourth  Report  Bureau  of  Mines,  p.  75. 
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Geology  of 
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Half  way  up  Lac  des  Mille  Lacs  however  we  were  wind-bound  for  a  day 
and  were  obliged  to  camp  on  a  long  point  of  drift  material  on  the  north 
shore.     Savanne  was  reached  on  August  12th. 

From  Savanne  a  telegram  was  sent  to  Mr.  Blue,  Director  of  the  Bureau 
of  Mines,  who  had  reached  Fort  William  on  the  way  to  join  us  for  the 
remainder  of  the  summer's  travel.  A  day  or  two  of  delay  gave  an  oppor- 
tunity to  visit  the  Indian  village  on  Poplar  Point,  ten  or  eleven  miles  from 
the  station  at  Savanne.  As  this  village  was  afterwards  visited  by  Mr. 
Blue,  who  will  report  on  the  general  features  of  the  country  traversed  on  his 
way  to  Fort  Frances,  it  will  be  unnecessary  to  do  more  here  than  to  refer 
to  some  geological  points.  The  whole  region  about  Savanne  is  a  great  mus- 
keg, or  peat  bog,  more  or  less  covered  with  stunted  spruce,  but  showing  no 
outcrops  of  rock  along  Savanne  river.  Just  beyond  the  mouth  of  the  river, 
which  enters  Lac  des  Mille  Lacs  two  or  three  miles  below  the  station  of  the 
Canadian  Pacific  Railway,  granite  and  gneiss  show  themselves ;  but  Sand 
Point,  to  the  southwest,  as  its  name  indicates,  is  formed  of  drift.  Cliffs  of 
stratified  crossbedded  sand  rise  twenty  or  twenty-five  feet  above  the  lake, 
sometimes  accompanied  by  pebbles  and  boulders,  the  whole  consinting  prob 
ably  of  glacial  materials  rearranged  by  the  waters  of  a  deeper  lake  than  the 
present  one.  No  polished  or  scratched  boulders  suggesting  unworn  rock  frag- 
ments brought  by  direct  glacial  action  were  seen.  Among  the  pebbles  were 
chips  of  jasper  much  like  some  collected  earlier  in  the  summer  at  the  Hudson 
Bay  post  on  Lonely  lake. 

On  the  face  of  the  sand  cliff,  two  and  a  half  feet  below  the  top,  a  bone 
was  seen  projecting  at  one  point,  and  a  little  digging  disclosed  a  tolerably 
complete  Indian  skeleton.  With  it  were  found  fragments  of  a  well  made 
earthen  pot  with  some  red  ochre,  but  no  arrowheads  nor  axes.  The  body  had 
probably  been  buried  in  a  sitting  posture,  since  the  skull  rested  on  the  ribs 
and  leg  bones.     A  hole  in  the  skull  perhaps  indicates  a  violent  death. 


Savanne  to 
lake  Sheban- 
dowan. 


Round   Lake   and   the   Hukonian  Mine. 

On  August  14,  having  been  joined  by  Mr.  Blue,  we  set  out  for  a  visit  to 
the  Huronian  mine,  engaging  a  guide  at  Savanne,  since  neither  of  our  half- 
breeds  had  been  over  the  route.  A  large  bark  canoe  was  secured  to  carry  the 
addition  to  the  party. 

Against  strong  head  winds  and  a  very  disagreeable  sea  we  made  our  way 
south  on  Lac  des  Mille  Lacs  to  the  foot  of  its  large  southeastern  bay,  where 
a  mile's  portage  over  an  unusually  good  road  leads  across  the  watershed  to 
Kashabowie  lake,  which  empties  by  a  short  river  with  numerous  falls  into| 
lake  Shebandowan. 

At  the  last  island  to  the  south  of  Lac  des  Milles  Lacs  we  found  that  thel 
Laurentian  rock,  forming  most  of  the  shore  of  this  lake,  gave  way  to  al 
Huronian  conglomerate,  and  Huronian  schists  show  themselves  at  the  northi 
end  of  the  portage.  On  a  small  lake  to  the  south  and  from  that  to  a  point] 
near  the   south   end  of  Kashabowie   lake   we   saw   nothing  but   Laurentiai 
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granite  and  gneiss.     Near  the  foot  of  this  lake  there  is  a  breccia  of  gigantic 
gneiss  blocks  cemented  by  strips  of  granite. 

There  is  another  long  portage  between  Kashabowie  lake  and  lake  She- 
bandowan,  and  on  camping  at  its  souths  rn  end  we  were  fortunate  enough  to 
find  Mr.  James  Hammond's  exploring  party,  now  on  its  way  home  after  a 
hard  summer's  work  to  the  south  and  west -of  this  point.  Probably  no  one  is 
better  acquainted  with  the  region  than  Mr.  Hammond,  and  Mr.  lilue  and  I 
were  much  pleased  to  have  him  serve  as  guide  in  the  two  short  expeditions 
which  we  made,  one  to  the  Huronian  mine,  the  other  to  the  iron  deposits  of 
Greenwater  lake  and  the  Mattawin  river. 

As  these  expeditions  promised  to  be  somewhat  arduous  it  was  decided 
that  a  portion  of  the  party  should  remain  in  camp  at  the  southern  end  of  the 
portage,  while  Mr.  Blue,  Mr.  Burwash  and  the  writer  with  Mr.  Hammond 
and  three  canoemen  should  push  on  to  the  Huronian  mine. 

As  it  is  Mr.  Blue's  intention  to  describe  the  routes  followed,  it  will  be 
necessary  here  to  touch  on  the  geological  and  mineralogical  features  of  the 
country  only. 

Owing  to  the  limited  time  left  for  the  visit  to  the  Huronian  mine  no 
detailed  observations  were  made  on  the  southwestern  end  of  lake  Sheban- 
dowan,  though  rook  having  the  appearance  of  Huronian  waw  observed  on  the 
way  ;  nor  was  there  any  delay  in  crossing  the  portages  and  small  lakes 
between  Shebandowan  and  Round  lake.  On  the  shores  of  the  latter  lake  a 
number  of  locations  have  been  taken  up  and  a  few  hours  were  employed  in 
visiting  and  examining  some  of  these. 

MINING     LOCATIONS     AT     ROUND     LAKE. 

Just  east  of   Round   lake   is   the   Tip  Top    mine,  K65  and  adjoining  loca-  A  fahlhan-l 
.  •   1     «r       ir  111  I        iiri  •   •      J  "^  Huri»nian 

tions,  in  which  Mr.  Hammond  and  others  are  interested.      W  here  we  viHited  Kchij^t  fast  of 

it  the  deposit  may  be  described   as   an   extensive   fahlband  in  the  Huronian  ^"^ '**'*'• 

schist,  having  a  width  varying  from  one   hundred   to   five  hundred  feet,  and 

extending   for   perhaps  half  a  mile.     On  each  side  of  this  great  mineralized 

bed   one  finds   green   Huronian    rock,  sometimes   containing   a   little   pyrite. 

Near  the  green  schist  the  much  decayed   rock   of  the  bed,   partly  talcose  and 

partly  a  green  rock  like  graywacke,  is   heavily  charged   with   sulphides,  iron 

pyrites,  copper  pyrites  and  some  pyrrhotite  ;  the  copper  pyrites  sometimes  in 

nearly   solid  beds.      The    central  part  of  the  great    bed    consists   partly  of 

bluish  quartz  with  some   pyrites,  and  also  a  green  silicate.     These  minerals 

are  sometimes    associated   with  what    seems  a  fine    grained   eruptive  rock, 

perhaps  gabbro.     Samples    of  the  sulphides  and  also  the  green  silicate  are 

reported    to    have    hern    assayed    by    Dr.  Goodwin  and  Messrs.    Hille  and 

Hayes,  and  to  have  contained  some  nickel   (less   than   one   per  cent  )  and  a 

little  cobalt ;  as  well  as  gold  from    nothing  up   to   $4.00  per  ton.      An  assay 

of  the  green  silicate  made  in  the  laboratory  of  the  School  of  Science,  Toronto, 

gave  no  evidence  that  nickel  is  present. 

The  copper  contents  of  this  great  fahlband  should  pay  well  to  work  when 
there  is  better  communication  with  the  world. 
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The  shore  of  Round  lake  at  the  end  of  the  portage  sweeps  as  a  long  curve 
of  sandy  beach  ;  but  a  point  to  the  northeast  consists  of  gray  porphyrite,  and 
a  bay  stretching  to  the  north  is  said  by  Mr.  Hammond  to  lie  in  the  granite. 
On  the  northwest  shore  of  the  lake  several  locations  have  been  taken  up  on  a 
large  eruptive  mass  rising  steeply  out  of  the  water  into  rounded  hills.  Very 
stormy  weather  and  the  shortness  of  the  time  at  our  disposal  made  it  impos- 
sible to  do  more  than  examine  a  few  points  on  the  shore  of  this  eruptive 
mass.  It  had  been  described  as  quartzite,  but  of  the  several  specimens  of  the 
rock  taken  by  myself,  some  pale  greenish,  others  purplish,  none  turn  out  to 
consist  of  quartz.  The  freshest  specimen,  from  R559,  is  a  well  defined  quartz 
porphyry,  while  the  others  are  felsitic  in  look  and  are  probably  sheared  por- 
phyries. They  are  all  more  or  less  Impregnated  with  pyrite  and  chalcopyrite  ; 
and  at  some  points  a  little  fluorite  is  found. 

Assays  of  this  material,  made  by  Mr.  Hille  of  Port  Arthur,  give  gold  from 
nothing  up  to  $7  per  ton.  One  assay  yielded  half  an  ounce  of  platinum  and 
eleven  ounces  of  silver,  with  no  gold.  Three  specimens  of  rock  taken  by 
myself  from  the  shore,  without  selection  of  the  most  promising  portions,  were 
assayed  in  the  laboratory  of  the  School  of  Science  and  yielded  from  a  slight 
trace  up  to  $2  per  ton  of  gold.  No  platinum  was  obtained.  If  this  immense 
body  of  rock  should  prove  to  contain  even  three  or  four  dollars  per  ton  of 
gold  on  the  average,  it  should  be  capable  of  being  worked  at  a  profit,  since 
the  rock  can  be  quarried  in  unlimited  quantities. 

The  point  on  the  southeast  side  of  Round  lake  was  found  to  be  grayish 
green  Huronian  schist,  with  a  strike  of  50°,  so  that  the  porphyry  and  por 
phyrite  on  the  northern  side  of  the  lake  appear  to   be   between  the   green 
schist  and  the  granite. 

The  next  body  of  water  is  Cross  lake,  which  has  altered  quartz  porphyry 
and  felsite  or  sericite  schist  on  its  northeast  shores,  with  a  strike  of  4C  ;  anc 
flesh  red  Laurentian  rock  at  the  southwest  end.  Similar  red  granite  or 
gneiss  is  found  on  Jackfish  lake,  where  the  road  runs  west  to  the  Huronia 
mine. 
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The  rocks  observed  at  the  Huronian  mine  itself  are  talcose  slate,  chlorite 
schist  and  altered  porphyries.     These  rocks  are  sometimes  charged  with  su 
phides,  and  contain  stringers  of  quartz  five  or  six  inches  wide  containing  galenj 
and  copper  pyrites. 

There  are  two  shaft  houses  beside  a  ravine,  a  mill  fitted  with  rock  breakei 
ten  stamps  and  three  Frue  vanners  ;  there  are  in  store  materials  such  as  com 
mon  and  fire  bricks,  carboys  of  acid,  barrels  of  salt  and  manganese  dioxid( 
evidently  intended  for  a  chlorination  plant. 

The  company  was  first  organized  under  the  name  of  the  Jackfish  Lak 
Mining  Company,  under  the  Ontario  Joint  Stock  Companies'  Letters  Paten 
Act,  1874,  and  the  patent  of  incorporation  being  dated  the  22nd  of  Ma] 
1875.  The  capital  was  $000,000,  in  60,000  shares  of  $10  each,  and  all  th 
shares  were  reported  as  fully  paid  up.     The  directors  were :     William  Be 
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Frue  of  Detroit,  president;  J.  J.  Vickers,  of  Toronto,  vice-president;  John 
Mclntyre  of  Fort  William,  and  A.  J.  Ciittanach  of  Toronto,  with  Nicol 
Kingsraill  of  the  same  city  as  secietary  treasurer. 

The  following  description  of  the  property  was  giv(*n  in  a  rrport  \jy  Walter 
McDerniott,  formerly  assayer  of  the  Silver  Mining  Oo.  of  Silver  Iblet : 

'*In  the  winter  of  1872-7.J,  in  company  with  Oaptain  Frue,  I  vinited  the 
Jackfiah  location,  which  is  situated  about  85  miles  west  of  Thunder  bay,  lake 
Superior. 

"  The  gold-bearing  vein,  on  which  some  little  work  had  then  been  done,  is  w^lur  Mc 
situated  on  one  side  of  and  running  parallel  with  a  narrow  valley  formed  by  J^'**"'"  »tt'« 

■'  ^    report  on  tn«« 

walls  of  granite  on  the  one  hand  and  greenstone  on  the  other.     The  vein  itself  luoation. 
rests  on  the  granite  wall,  but  with  an  interposing  thin   belt   of   talcose   slate 
preventing  actual  contact.      For  several  hundred  feet  on   both   sides  of  the 
principal  working  the  vein  has  been  traced,  but  as  the  period  of  my  visit  was 
mid-winter,  with  its  customary  heavy  covering  of  snow,  my  personal  observa- 
tions were  confined  to  the  points  at  which    work    was   actually   in   progress. 
At  dilldrent  points  of  the  principal  oi)ening  the  vein  varied  in  width  from  two 
to  seven  feet,  and  consisted  of  quart/  with  occasional  patches  of  yellow  mag- 
nesian  spar.     The  minerals  contained  in  the  gangue  were  principally  copper  ^'**t*l''c  con 
and  iron   pyrites,  light-coloured  zincblende,  galena,  and    with   varying  small  the  gingue. 
proportions  of  free  gold  and  sylvanite  (telluride   of  gold   and  silver).     The 
sulphurets  appeared  from  a  number  of  assays  to  carry  always  a  small  though 
variable  (quantity  of  both  silver  and  gold,  the  two  metals  maintaining  a  pretty 
constant  relative  ratio  ;  and  occasional  streaks  of  the  mixed  sulphurets,  differ 
ing  but  very  slightly  in  appearance   from   the  bulk  of  the   mineral,  yielded 
quite   richly    on    assays.     The    occurence    of    the    free   gold   and   sylvanite, 
generally  though  not  always  in  conjunction,  was  irregular  but  not  infrei^uent, 
for  during  the  three  days   I    remained   on   the   spot   several   separate   blasts 
'  voloped  rich  portions  of   the   vein   from    which   many    very   tine   specimens 
:.re  obtained,  showing  free  gold  in  strings,  spangles  and  small   nuggets  and 
itreaks,  coatings  and  small  masses  of  the  extremely  valuable  sylvanite  ore. 
This  sylvanite  was  first  mistaken  by  the  miners  for  silver  glance,  but  asbays 
md  analyses  proved  it   to   be   the   true   telluride   of   gold    and  silver,  some 
iuiples  of  the  sulphurets  through  which  it  was  mixed  yielding  on  assay  up  to 
1,000  per  ton  in  gold  and  silver,  chietly  the  former.      From  some  few  barrels 
it   the  ore  taken  to  Silver   Islet,  12.'^   lb   of   rock   was  selected   and   sent  to 
hach's  smelting  works  in  New  Jersey,  the  works  returning   as   a    reault  a 
ill  brick  of  silver  and  button  of  gold,  weighing  respectively   5^    and    I.IG 
Of  course  it  is  not  to  be  supposed  that  so   high  a   reault   represents  the 
■rage  of  the  rock  ;  nor  does  it  any  more  represent  the  best  that  could  be 
ained,  since  a  little  more  rigorous  selection  of  the  sample  sent  could  easily 
ve  made  the  latter  yield  double  or  (juadruple  the  percentage  of  gold  and 
Iver,  as  any  person  will  understand  when  it  is  understo  xi  that  many  samples 
)uld  be  selected  carrying  free  gold  alone,  or  with  the  rich  sylvanite. 
'ji     "A  road  has  been  cut   through  the  woods  a  distance  of  12  miles,  and  con- 
necting the  mine  with  lake  Shebandowan,  and   thereby   with   the   Red  River 
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road  to  Thunder  bay,  the  route  of  the  Pacific  railroad  branch  at  present  in 
procjss  of  construction.  The  immediate  neighborhood  of  the  mine  is  heavily 
timbered,  the  trees  being  of  good  growth  and  various  qualities,  offering  every- 
thing in  the  way  of  timbsr  supply  for  mining  purposes.  The  occurrence  of 
the  soft  talcose  slate  on  a  hard  wall  is  very  favourable  for  the  breaking  out 
of  the  vein,  and  leaving  a  good  wall  requiring  hardly  any  timbering." 

John  W.  Plummer,  now  a  well  known  mining  engineer  in  the  western 
States,  made  the  following  report  to  Mr.  Frue  under  date  of  20th  October,  1875  : 

"  I  beg  to  hand  you  a  short  report  of  our  explorations  at  the  height-of- 
land  gold  properties,  showing  the  result  and  extent  of  our  operations  at  Jack- 
fish  lake  location,  or  HI.  Taking  this  location  as  our  starting  point,  my 
attention  was  directed  to  a  vein  situate  about  the  centre  of  the  location,  on 
which  some  work  had  been  performed.  This  vein,  which  is  the  chief  of  those 
discovered,  is  from  three  to  four  feet  wide,  composed  of  lead  and  copper  in  a 
gangue  of  quartz,  with  well  defined  walls  lined  with  talcose  slate.  Its  bearing 
is  about  N.  50 '^  e.  The  opening  on  the  vein  at  this  point  by  former 
explorers  yielded  a  quantity  of  native  gold.  We  put  in  several  blasts,  nearly 
all  of  which  yielded  free  gold.  The  vein  is  traced  with  ease  to  the  south- 
westerly limit  of  the  location.  At  an  opening  made  some  20  chains  from  the 
first  the  vein  shows  itself  moderately  rich  in  copper  and  lead,  but  no  visible 
gold.  In  the  northeast  end  of  this  location  the  vein  is  divided,  but  such 
portions  as  were  found  were  full  of  mineral.  By  developing  this  property  at 
the  first  opening  the  divided  portions  of  the  vein  can  be  traced  with  greater 
accuracy,  and  with  every  prospect  of  success. 

**  Highland  Mining  Company,  or  H2,  This  location  lies  to  the  south- 
west of  HI.  The  vein  passes  through  the  whole  of  its  length  diagonally. 
Several  openings  have  been  made.  A  quantity  of  iron  pyrites  is  now  seen  in 
the  vein,  associated  with  a  small  quantity  of  copper  and  lead.  No  free  gold 
is  visible  ;  but  samples  from  various  pits,  both  here  and  elsewhere  on  the  vein, 
showed  when  assayed  gold  in  more  or  less  quantities. 

"Neebish  Mining  Co,  or  H3.  This  location  lies  to  the  northeast  of  HI. 
The  vein,  which  carries  itself  so  well  through  H2  and  a  portion  of  HI,  is 
here  hard  to  find,  and  is  apparently  divided  into  smaller  branches,  whicli  will 
unite  probably  in  depth,  or  some  point  further  to  the  northeast. 

"  Shebandowan  Gold  Mining  Company's  property.     This  property  includes 
locations  lying  to  the  northeast  and  southwest  of   HI,  2  and  3.     Those  lyin^ 
to  the  extreme  northeast  I  did  not  examine,  my  time  being  occupied  in  trac] 
ing  the  Jackfish  vein  through  the  southwest  lots ;  and  starting  from  the  south 
west  limit  of  H2  the  vein  is  traceable  for  a  long  distance,  some  two  milesl 
It  appears  at  every  opening  much  the  same  as  on  H2  (auriferous  quartz! 
small  quantities  of  iron  pyrites,  copper  and  lead).     This  vein  is  exceedingly 
uniform  in  all  its  peculiarities  throughout  its  length.     On  H8  and  H7  tw^ 
other  veins  were  discovered,  one  on  each  side  of  the  main  vein  and  parall< 
to  it.     One  of  these  veins  is  pretty  well  defined ;  the  other  irregular  uni 
massive.     Several  small  branches  and  veins  have  also  been  found  both  in  thi| 
and  the  other  properties. 
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"  I  think  on  the  whole  our  explorations  have  been  to  a  certain  extent 
satiafactory.     They  have  proved  the  existence  of  a  vein  of  great  length  and  ^''^^**'^^  <^"" 
vitality,  carrying  throughout  more  or  less  gold,  visible  and  invisible.      It  also 
proves  the  existence  of  other  veins  which,  under  development,  might  prove  as 
rich  if  not  richer  than  those  already  opened. 

"The  facilities  for  working  are  pretty  favourable.  Large  belts  of  timber 
can  be  obtained  quite  close  along  the  course  of  the  vein  ;  water  for  concen- 
trating and  other  purposes  can  be  obtained  at  a  small  expense  ;  and  com- 
munication with  the  Canadian  Pacific  Railway  (according  to  their  present 
programme)  can  be  effected  by  12  miles  of  land  transportation. 

"  In  conclusion,  I  think  with  a  great  many  that  you  have  at  Jackfish  lake 
and  neighbourhood  a  property  of  great  value,  and  well  deserving  the  atten- 
tion of  capitalists." 

Following  is  an  extract  from  the  report  of  Peter  McKellar  of  Fort 
William  under  date  of  March  15th,  1877  : 

"  The  location  is  half  a  mile  square,  covered  with  small  pine,  spruce, 
tamarack,  poplar  and  birch,  suitable  for  mining  purposes  in  general  ;  and  i^^n^  • 
large  pine  can  be  got  from  the  north,  patches  of  which  the  road  to  Baril  report. 
Portage  must  pass  through.  The  surface  is  undulating  rocky,  the  lower  sur- 
face being  covered  with  deep  mossy  accumulations  and  the  higher  parts  mostly 
with  sandy  soil,  which  when  cleared  would  produce  fair  crops  of  hay,  oats, 
potatoes,  etc.  Near  the  vein  runs  a  small  stream,  admirably  suited  for 
supplying  the  stamp  mill  with  water. 

•'The  vein  passes  diagonally  through  near  the  middle  of  the  property, 
traversing  the  Huronian  series,  which  here  consist  of  highly  inclined  greenish 
slaty  strata,  partly  displaced  in  the  vicinity  by  intrusive  gratiite.  Professor 
R.  Bell,  in  his  report  of  the  mineral-bearing  rocks  of  lake  Superior,  which 
appeared  in  the  Globe,  March,  li<74,  states  :  'The  gold  of  British  Columbia 
and  other  regions  occurs  in  rocks  similar  to  those  of  the  Huronian  series.' 

"  I  have  examined  the  vein  at  various  points  for  a  distance  of  about  2,000 
feat  on  this  property,  and  about  1,203  feet  on  the  adjoining  Highland  min- 
ing location  ;  and  I  see  by  Captain  J.  Plummfr's  report  that  he  traced  it 
westward  on  the  Shebandowan  mining  property  for  two  miles  further,  which 
proves  it  to  be  a  vein  of  f^jreat  strength.  As  far  as  my  examination  went  it 
appeared  richer  on  the  Jackfish  lake  property  than  on  any  other.  The  min- 
ing test  of  the  vein  was  made  on  this  location  the  winter  following  its  dis- 
covery, five  miners  having  been  engaged  for  nearly  a  month.  Two  openings 
were  made  ;  one  near  the  western  boundary,  the  other  about  the  centre  of 
the  property.  At  the  latter  place  a  depth  of  about  10  feet  was  sunk  on  the 
lode.  Ore  to  the  amount  of  about  100  tons  was  excavated.  I  was  there 
while  the  work  was  in  progress,  and  I  can  truly  state  that  the  more  it  was 
opened  out  the  higher  it  rose  in  my  CvStimation,  and  the  opposite  is  the  case 
almost  invariably  with  poor  mines. 

**  This  vein  like  others  is  subject  to  contractions  and  expansions.  The 
average  width  appears  to  be  lour  to  six  feet,  though  in  places  much  larger. 
It  consists  of  two  nearly  eijual  parts ;   the  one  (generally  in  the  middle)  a  soft 
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talcose  slate,  charged  with  iron  pyrites,  and  carrying  some  gold  ;  the  other 
quaitz  and  some  bitter  spar,  charged  with  galena,  iron  and  copper  pyrites, 
sulphide  of  silver  and  free  gold,  with  occasionally  small  bunches  of  auriferous 
tellurium.  The  gold  and  silver  are  in  general  finely  disseminated  through  the 
(juartz  and  other  ores,  but  here  and  there  specimens  are  found  that  would 
yield  $2,000  to  $3,000  per  ton.  Captain  Wm.  B.  Frue  had  the  precious 
metals  extracted  from  126  lb.  of  selected  ore,  the  average  yield  being  about 
$500  to  the  ton,  or  gold  $460,  silver  $40." 

As  our  visit  to  this  famous  mine  was  a  hurried  one  without  a  guide 
familiar  with  the  workings,  and  the  shafts  were  full  of  water,  it  was  impossible 
for  us  to  do  much  more  than  examine  and  bring  away  samples  of  the  country 
rock  and  the  ores.  The  ore  on  the  dump  is  very  striking  and  handsome, 
white  quartz  plentifully  sprinkled  with  copper  pyrites,  iron  pyrites,  galena 
and  some  zincblende.  Small  quantities  of  telluride  may  be  found  also.  An 
assay  of  some  ore  taken  by  myself  gave  ten  dollars  in  gold  and  nine  ounces 
of  silver  per  ton. 
Dr  Selwvn's  ^^-  Selwyn,  when  Director  of  the  Geological  Survey  of   Canada,  stated 

opinioa  of  the  that  he  considered  the  Jackfish  Like  or  Huronian  mine  the  moat  promising 
mining  venture  he  had  seen  in  this  region.  "  The  lode  is  well  defined  and 
can  be  traced  for  a  considerable  distance  to  the  southwest  with  an  equally 
promising  character,  though  yet  undeveloped."^^ 

As  the  Huronian  mine  was  one  of  our  pioneer  gold  mines,  carried  on  for 
some  time  in  the  face  of  great  obstacles,  and  as  it  and  the  Highland  and  other 
properties  may  be  of  importance  in  the  future,  it  has  been  thought  wise  to  quote 
somewhat  extensively  from  various  reports  made  upon  it  at  the  time  it  was 
opened  up. 

Several  locations  have  recently  been  taken  up  by  Mr.  James  Hammond 
Recent  dis-      to  the  southwest  of  the  Huronian  mine.     Specimens  from  some  of  these  pro- 
th^^H^^  ^^^^    perties  contain  free  gold  and   also  sylvanite.     Owing  to  lack  of  time  we  did 
not  visit  them,  but  returned  to  our  camp  on  lake  Shebandowan. 

Before  setting  ofL  for  the  Mattawin   iron   deposits  a  visit  was  made  to  a 
Cooper  ore  on  P^^^^   ^^^^  ^^  location  0N3,  on  the  shore  of    lake  Shebandowan,  southeast  of 

lake  Sheban-    the  camp  at   the  end   of  the  portage.     Talc  schist,  striking  about  east  and 
down. 

west  and  with  vertical  dip,  is  here  heavily   charged   with   iron   and  copper 

pyrites  for  a  width  of  twenty- five  feet.     At  some   points  the  copper  pyrites 

forms  almost;  solid   masses.     An  assay  of  the  pyrites  gave  only  a  very  slight 

trace  of  gold,  but  the  ore  should  be  of  value  for  its  copper  contents. 


The   Mattawin   Ikon    Region. 

An  excursion  Leaving  Mr.  Burwash  and  the  rest  of  the  party  to  examine   the  geology 

to  Greenwater  Qf  the  country  between  lake  Shebandowan  and   Savanne,  Mr.  Blue  and  my- 

lake  and  Mat-  .  -^  . 

tawin  river,      self  with  Mr.  Hammond  and  three  canoemen   set  out  for  the  iron  region  of 

Greenwater  lake  and  Mattawin  river. 


Geol.  Sur.  Can.  1882-3-4,  p.  2. 
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Portafifing  south  into  the  small  lake,  Loch  Earn,  we  found  Huroninn  onLochKmrn. 
rocks  on  its  north  side  and  red  granite  on  the  south.  On  the  latter  side  80u>e 
one  has  dug  a  trench,  apparently  to  Hnd  the  source  of  some  houlders  of  (juartz 
with  copper  pyrites  ;  but  so  far  as  seen,  the  bottom  of  the  deposit  of  boulder  a. 
doubtless  of  glacial  origin,  was  not  reached  ;  and  it  is  very  doubtful  if  the 
mineralized  quartz  came  from  the  immediately  underlying  granite. 

Another   portage   leads  south    into   the   charming  Green  water   lake,  on  i,yn  KcAtiont 

whose  southeast  shore  several  iron  locations   have   been   taken  up.     A  vihit  '/nGrwenwatiT 

'^  lake, 

was  made  to  location    R526,  near  the  lake,  where   green   hornblendic   schist 

was  found  with  a  strike  nearly  north  and  south  and  dip  not  far  from  vertical. 

Interbedded  with  the  schist  are  bands  of  very   tine  grained   magnetite,  mixed 

with  a  little  hornblende.     The  beds  of  ore  are  often  finely  contorted,  and  the 

width  of  the  part  rich  in  magnetite  is  forty-eight  feet.     The  country  rock  to 

the  east  is  hard,  very  fine   grained  green   schist ;  and  to  the  west  a  porphy- 

roid  containing  quite   large  hornblende  crystals,  followed  by  green  hornblende 

schist.      Mr.  Hammond  states  that  this  ore  bodv  may  bo  traced  for  miles  widj 

varying  width,  and  that  five  locations  have  been  taken  up  in  all.     The  oih, 

so  far  as  we  observed,  is  free  from  sulphides. 

This  or  an  adjoining  location    was    visited   by  Mr.  W.  Mclnnes,  of  the 

Canadian   Geological  Survey,   in   1892,  and  a  specimen   which   he   collected 

afforded  when  assayed  in  the  laboratory  of  the  survey  the  following  results  .*' 

Metallic  iron 52.82  per  c«nt. 

Insoluble  matter    22  31 

Titanic  acid   none. 

An  assay  by  Mr.  Hille  of  Port  Arthur  gave  similar  results  ;   ir^n  53  .'^3 

per  cent.,  phosphorus  0.055  per  cent. 

The  quantity  of  ore  available  near  Greenwater  lake  must  be  very  large, 
and  it  seems  free  from  obiectionable  ingredients,  but  not  very  high  in  metallic 
iron.     It  is  a  softer  ore  than  that  of  the  Atikokan. 

At  Long  Point  lake,  east  of  Greenwater  lake,  dark  green  serpentine  is 
found  associated  with  magnetite. 

A  series  of  rivulets,  marshy  ponds  and  bad  portages  leads  easterly  to 
Copper  lake,  where  rock  is  once  more  seen  at  a  contact  of  Laurentian  and  ^^^  opper 
later  rocks,  coarsely  porphyritic  syenitic  gneiss  on  the  north  side  of  the  lake 
and  finely  banded  slaty  rocks  and  schist  with  a  strike  of  130®  and  steep  dip 
on  the  southeast  side,  at  the  portage.  The  slaty  rock  has  scarcely  the  look  of 
the  usual  Huronian.  The  outlet  of  the  small  lake  is  over  a  wall  of  slate 
forming  a  pretty  cascade  immediately  after  the  stream  leaves  the  lake^  a 
proof  of  the  very  modern  geoe:raphy  of  the  region,  since  the  outlet  htis  not 
yet  been  appreciably  lowered. 

A  long  portage  leads  into  Hawk  lake,  where  granite  is  found. 

aOLI)     CRBKK. 

Ascending  Gold  creek  from  Mattawin  river,  granite  is  exposed  at  one  or  q^^^  locmuns 
two  points  not  long  before  reaching  the  head  of  canoe  navigation  at  what  hag  on  Odd  cr*^k. 

"  Geoi.  Sur.  Can.  1892-3,  pp.  26 A  and  37R. 
6    B.M. 
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been  named  the  Quartzite  mine  ;  but  above  this  the  rock  is  a  gray,  fine 
grained  schist,  often  considerably  charged  with  sulphides  and  now  and  then 
containing  small  veins  or  irregular  masses  of  quartz.  As  a  number  of  gold 
locations  have  been  taken  up  on  these  rocks  an  afternoon  was  spent  in  exam- 
ir<r  them.  The  banks  of  the  creek  were  followed  for  about  a  mile  from  north 
to  south  and  excursions  made  to  each  side.  At  several  points  the  rock  has 
been  stripped  and  pits  have  been  blasted  out  in  four  places,  while  at  one 
point  the  face  of  a  cliff  has  been  blasted  away  and  a  few  feet  of  drifting  done. 
>Iuch  of  the  rock  is  charged  with  iron  pyrites,  and  any  gold  carried  by  the 
rock  comes  probably  from  this  mineral.  The  ruck,  which  is  almost  always 
distinctly  schistose,  varies  much  in  strike  and  sometimes  appears  to  have  two 
distinct  cleavage  directions;  in  one  ^instance  120°  and  35°.  '  Microscopic 
examination  proves  that  this  rock  is  not  a  quartzite,  though  generally  very 
siliceous,  but  usually  a  halleflinta  or  microgneiss.  One  portion  looking  much 
like  quartzite,  but  having  little  or  no  cleavage,  may  be  described  as  a  felsite 
perhaps.  Oar  examination  covered  parts  of  AL61  to  AL65.  This  rock 
as  a  whole  is  said  to  run  a  few  dollars  in  gold  to  the  ton.  Three  specimens 
selected  by  myself  from  different  points  as  average  examples  were  assayed  in 
the  laboratory  of  the  School  of  Science,  Toronto,  and  yielded  each  a  trace  of 
gold,  less  than  a  dollar  per  ton  ;  but  it  may  be  that  specially  selected  samples 
would  be  much  richer.  It  is  probable  that  rock  occurring  in  such  limitless 
amounts  and  so  easily  mined  would  pay  to  work  on  a  large  scale,  such  as 
that  of  the  Treadwell  mine  in  Alaska,  with  an  average  gold  contents  of  not 
more  than  $3.00  or  $4. DO  per  ton  ;  but  our  assays  show  much  less  than  that 
amount. 

The  halleflinta  of  this  region,  though  probibly  Huronian,  differs  greatly 
from  the  typical  rocks  of  that  age.  It  shows  some  likeness  to  Dr.  Lawson's 
Couchiching  as  found  occasionally  on  Rainy  lake,  but  is  harder  and  finer 
grained. 

MATTAWIN     IRON     RANGE. 


Mattawin 

hematite 

depofliti. 


Hill  No.  8. 


Turning  eastward  and  northeastward  from  the  Quartzite  mine,  we  tra- 
versed on  foot  a  level,  comparatively  dry  country  for  eight  miles  before 
reaching  the  Mattawin  hematite  deposits,  which  rise  as  sharp,  elongated 
hills.  There  are  eight  of  these  hills  in  the  Mattawin  Iron  Co.'s  locations, 
the  eighth,  on  location  W222,  being  the  moSt  westerly  and  the  first,  on 
location  W211,  the  most  easterly. 

Mr.  Blue  and  I  visited  hills  No.  8,  7,  5  and  1,  the  first  two  being  north 
of  the  Mattawin  and  the  last  two  south  of  it. 

On  hill  No.  8.  which  rises  steeply  above  the  valley,  the  ore  is  fine 
grained  and  purplish  gray  to  red  with  a  few  seams  of  red  jasper,  the  richest 
ore  apparently  lying  close  to  the  jasper.  The  country  rock  on  the  south 
side  of  the  hematite  lens,  which  has  a  strike  along  the  cleavage  of  about 
east  and  west,  and  a  vertical  dip,  is  soft,  dark  gray  slate ;  and  on  the 
north  side  a  very  fine  grained  greenish  gray  schist,  or  glistening  slate, 
which  would  be  called  a  phyllite  by    European  petrographers.      It  is  prob- 
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able  that  these  rocks  are  later  than  Huronian,  and  are  equivalent  to  the 
Animikie. 

One  or  two  pita  have  been  sunk  on  this  hill,  disclosing  a  large  amount  of 
fair  ore.  The  width  of  hematite  is  four  hundred  feet  and  th(?  length  of  the 
lens  about  a  quarter  of  a  mile. 

Hill  No.  7  on  W221  rises  a  hundred  and  eighty  feet  above  the  valley, 
as  shown  by  aneroid,  and  contains  a  variety  of  ores,  some  grayish  red  and  Hill  No.  7. 
somewhat  mixed  with  rock  matter,  other  parts  *'  blue  "  ore  associated  with  a 
dark  cherty  material.  The  strata  are  very  contorted  in  places,  and  the  strike 
about  HO*'  at  a  point  where  a  diamond  drill  has  been  used  for  exploratory 
purposes.  The  greatest  width  of  ore,  with  some  stony  bands,  is  four  hundred 
and  eighty-five  feet,  and  the  length  about  fifteen  chains.  Some  specimens  of 
the  ore  are  said  to  assay  fifty-five  per  cent.  iron. 

Crossing  the  Mattawin  river  we  visited  Hill  No.  5,  on  its  southern  bank, 

^  ,  •     .  .    *        1   1       •  1      Hill  No.  6. 

where  a  band  of  blue  black,  somewhat  magnetic  ore  is  found,  having  a  strike 

of  about  east  and  west  and  a  dip  of  80^  to  the  north.     On  the  south  side  of 

the  ore  band  a  gray,  spotted  slate,  like  the  Knotenschiefpr  of  the  Germans,  is 

found.     The  width  of  more  or  less  pure  ore  is  fifty  feet,  and  it  is  said  to  extend 

for  a  quarter  of  a  mile. 

Hill  No.  1,  on  location  W211,  displays  a  quite  different  ore  from  any  of  jjiii  No.  1. 
those  hitherto  mentioned.  A  shaft  has  been  sunk  near  the  summit  to  a  depth 
of  fifty-six  feet,  and  the  material  taken  from  it  is  a  handsome  jasper  breccia, 
resembling  specimens  from  parts  of  the  Vermilion  range,  Minnesota.  Large 
fragments  of  banded  red  jasper,  or  les^  often  of  black  chert,  are  cemented  with 
very  fine  grained  magnetite.  The  proportion  of  iron  ore  increases  as  the  shaft 
goes  down,  but  solid  ore  had  not  been  reached  when  the  work  was  abandoned 

The  following  analyses  of  Mattawin  iron  ores  were  made  by  Dr.  Goodwin   .     .  ^^ 
in  the  laboratory  of  the   School   of   Mining,   Kingston,  and  arc  published  by 
the  kind  permission  of  Mr.  J.  Bawden,  secret iry  of  the  company. 

I.              II.  III.         IV. 

Iron 68.47^      iVi.bbO  51.320        60.49 

Sulphur   none*        0.044  0.700         

Phosphorus none           0.014  0  0J6          0.08 

Titanium 0.021  

Silica 19.50         

The  last  analysis  is  of  ore  from  Hill  No.  8,  but  the  localities  from  which 
the  other  specimens  were  taken  are  not  mentioned,  nor  is  Ruythini;  said  as  to 
whether  they  are  picked  or  average  samples. 

Looked  at  as  a  whole,  this  region  contains  immense  bodies  of  ore,  hema  Geaaral  pro. 
tite  and  magnetite,  not  very  high  in  iron,  but  generally  free  from  sulphur.  JJ^L° 
and  so  placed  that  mining  operations  would  for  a  long  time  consist  simply  in 
quarrying.  The  country  is  well  suited  for  railway  building,  so  that  a  short 
branch  line  connecting  with  the  Canadian  Pacific  at  Finmark,  or  with  some 
point  on  the  Port  Arthur,  Duluth  and  Western  Railway,  could  be  built  inex- 
pensively, affording  an  outlet  to  lake  Superior. 
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From  the 
Mattawin 
river  to 
Finmark  on 
theC.P.R. 


Empress  mine 


The  Mattawin  river  runs  much  of  the  way  through  alluvial  clay  and  well 
stratified  sand.  Its  bottom  in  many  places  is  covered  with  boulders  making 
canoe  navigation  very  troublesome  at  the  shallow  water  season. 

Turning  aside  from  the  river  toward  Finmark  station,  Huronian  rock  is 
met  once  more  a  short  distance  south  of  the  railway,  a  number  of  stringers  of 
quartz  with  pyrite  occuring  in  gray-green  somewhat  chloritic  schist. 

A  striking  feature  in  the  surface  geology  of  the  Mattawin  region  is  the 
absence  of  lakes.  From  hill  No.  7,  for  instance,  a  view  extending  miles  in  all 
directions  discloses  no  lakes,  and  but  few  streams  or  swamps,  a  feature  that 
interferes  with  communication  by  canoe,  but  greatly  favors  railway  con- 
struction. 


Jackfish  Bay  and  Silver  Isi.kt. 

On  August  23rd,  having  seen  Mr.  Blue  off  on  his  canoe  trip  to  Fort 
Frances,  we  took  a  train  for  Fort  William.  After  visiting  Port  Arthur  in 
order  to  obtain  some  information  from  Mr.  Hille  and  other  gentlemen,  we 
embarked  on  the  tug  Salty  Jack,  August  24,  to  visit  the  Jackfish  Bay  mine» 
the  tug  having  been  chartered  by  the  Messrs.  McKellar  to  take  a  party  of  men 
with  provisions,  etc.,  to  open  up  this  property.  I  wish  to  express  my  gratitude 
for  the  kindness  and  hospitality  of  the  Messrs.  McKellar  toward  us  during  this 
visit  to  their  location. 

Jackfish  bay  is  a  well  sheltered  harbor  one  hundred  and  twenty  miles 
northeast  by  east  of  Fort  William,  and  the  straightest  course,  passing  a  series 
of  magnificent  promontories  and  islands,  many  of  them  capped  with  flat  sheets 

of  diabase,  leads  through 
the  open  lake  exposed  to  a 
heavy  sea  from  southerly 
points.  The  Jackfish  bay 
station  on  the  Canadian 
Pacific  is  near  the  mouth 
of  the  harbor,  not  far  from 
an  island  which  cuts  off  the 
swells  from  the  open  lake. 
Dike  in  granite.   Jackfish  bay.  Here  the  railway  turns  to- 

ward the  north  and  makes  a  detour  of  some  miles  with  heavy  rock  cut- 
tings and  a  tunnel  before  returning  to  the  lake  shore  and  continuing 
its  course  westwards.  The  scenery  is  very  bold  and  striking.  At 
the  station  red  syenite  shows  itself,  sometimes  enclosing  fragments  of 
dark  schist,  which  rock  is  found  a  little  beyond  the  station  on  the  hills. 
At  the  tunnel  on  the  west  side  of  the  bay  gray  or  pale  flesh  colored 
granite  has  been  pierced  and  rises  as  a  cliff  above  the  water.  At  three  points 
it  is  penetrated  by  black  dikes  of  diabase,  well  seen  from  the  water.  One  of 
the  dikes  is  sixty  feet  wide.  The  microscopic  characters  of  these  rocks  will 
be  discussed  in  the  petrographical  portion  of  the  report. 

Three-fourths  of  a  mile  west  of  the  tunnel  a  small  quartz  vein  is  found  in 
the  granite.  Some  years  ago,  as  Mr.  McKellar  reports,  rich  gold  specimens 
were  obtained  from  it;  but  there  was  not  enough  quartz  to  justify  mining  it. 
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THE     K  M  P  R  E  S  H    0  O  L  1  <     MINE. 

The  Jackfish  or  Emprfss  mine    was   discovered   two   months  before  we 

visited  it,  by  an  Indian  who  brought  in  specimens  of  quartz  to  the  Messrs.  JJ«'no'the 

'^  *  Kmpre«jinnn«. 

McKellar.      It  lies  about  two  and  a  half  or  three  miles  inland  from  the  head  of 

the  bay,  and  the  trail  ascends  five  hundred  and  eighty  feet  in  that  distance, 
as  measured  by  aneroid.  On  the  way  four  small  but  pretty  lakes  are  passed 
at  different  levels.  The  area  of  granite  extends  about  two  and  a  quarter  miles 
inland,  when  gray  and  green  schists,  no  doubt  Huroiiian,  make  their  appear- 
ance. The  vein  was  only  partially  stripped  at  the  time  we  visited  it,  but 
appeared  at  its  highest  point  to  be  forty  feet  wide,  some  strips  of  talcose  or 
aericitic  schist  much  impregnated  with  sulphides  being  included  with  the 
quartz,  so  that  there  would  not  be  more  than  half  that  width  of  solid  quartz. 
The  vein  had  been  traced,  we  were  told,  for  nearly  a  thousand  feet.  It  is 
apparently  of  a  bedded  or  segregated  character,  with  a  strike  of  70"^  and  a 
steep  dip,  and  has  hard  green  hornblende  schist  on  the  northwest  side,  and 
softer  hornblendechlorite  schist  on  the  southeast. 

The  quartz  contains  much  pyrite,  some  chalcopyrite  and  galena,  but  we 
saw  no  free  gold,  though  it  is  said  to  pan  well.  Since  our  visit  much  more 
development  has  been  done  and  some  specimens  rich  in  free  gold  has  been 
shown  me  as  coming  from  the  mine. 

An  assay  of  a  specimen  of  ore  taken  Vjy  myself  gave  $10.00  in  gold  and 
silver.  If  the  ore  will  average  that,  the  mine  should  be  very  valuable,  for  the 
quantity  of  quartz  must  be  very  great.  It  is  to  be  hoped  that  the  McKellar s 
and  their  enterprising  fellow  citizens  in  Fort  William  and  Port  Arthur  who 
have  provided  the  capital  for  opening  up  and  working  the  property  will  be 
well  rewarded  for  their  venture. 

It  is  perhaps   worthy  of   mention,  as  showing  how  the  vast  body  of  cold  [^at«  npeninff 

water  in  lake   Superior   aflfects  its  northern  shores,  that  raspberries  and  blue-  *^'^  ^^^^  ^"""'^ 
*  '  *  (111  the  north 

beriies  were  just  ripening,  and  that  strawberries   were  still  on  the  vines  on  nhort*. 
August   26th.     Blueberries   were   begining   to   ripen  on  the  north   shore   of 
Lonely  lake,  a  degree  and  a  half  further  north,  on  the  15th  of  July. 

SILVER     ISLET. 

Returning  by  the  Salty  Jack,  we  had  a  calmer  passsage  and  stopped  some 
hours  at  Silver  Islet,  a  few  miles  east  of  Thunder  bay.      Mr.  ,T.  W.  Cross,  who  I„\ne  anV 
is  now  in  charge  of  this  once  famous  mine,  was  good  enough  to  serve  as  guide  ^"rkH. 
to  the  stamp  mill,  in  the  village  of  Kyanton  on  the  mainland,  and  to  the  works 
on  the  island  itself. 

The  district  as  a  whole  consists  of  fine-grained,  gray  Animikie  slate,  here 
and  there  pierced  or  cspped  with  outflows  of  diabase,  the  flat-topped  hills  to 
the  north  being  covered  with  sheets  of  this  rock.  The  islet  itself,  once  only 
seventy  by  forty  feet  in  dimensions,  has  b«en  enlarged  with  cribwork  filled 
with  rock  from  the  shaft  until  there  is  room  for  several  buildings.  The 
materials  dumped  from  the  shaft,  thirteen  hundred  and  fifty  feet  in  depth, 
to  fill  the  cribs  have  in  some  places  been  washed  by  the  waves  so  as  to  form  a 
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Edward's 
island. 


beach  on  which  fragments  of  gangue  are  being  rolled  to  well  rounded  pebbles. 
Some  of  these  pebbles  are  rich  with  native  silver. 

The  dump  has  been  many  times  picked  over,  but  still  affords  interesting 
specimens.  We  found,  besides  native  silver,  argentite,  chalcopyrite;  marca- 
site,  blend  and  galena,  with  calcite  and  quartz  as  gangue  minerals.  Part  of 
the  ore  on  the  dump  consists  of  a  breccia  of  diabase  cemented  with  carbon- 
ates containing  sulphides. 

The  Silver  Islet  ore  wag  specially  rich  where  the  vein  cut  a  dyke  of  erup- 
tive rock,  which  is  exposed  at  a  point  or  two  on  the  islet.  Under  the 
microscope  this  proves  to  be  a  diabase  or  quartz  diabase,  diff'ering  in  character 
from  the  diabase  on  the  mainland,  and  of  coarser  grain. 

From  Mr.  Cross  I  obtained  a  specimen  of  native  arsenic  from  Edward's 
island,  nine  miles  east  of  Silver  Islet,  where  it  occurs  with  a  silver  ore  ;  and 
it  is  evident  that  the  legion  is  rich  in  interesting  minerals,  It  seems  hardly 
probable  that  the  Silver  Islet  vein,  from  which  $3,250,000  of  silver  was  pro- 
duced between  1870  and  1884,  is  the  only  rich  vein  in  the  region,  though,  up 
to  the  present,  no  others  have  proved  to  be  more  than  pockets. 

Returning  to  Fort  William  we  took  a  steamer  for  Windsor,  where  the 
salt  works  were  examined,  and  reached  Toronto  on  August  31. 


Bxtent  of  the 

gold-bearing 

region. 


Interesting 
features  of 
the  field. 


Altered  frran- 
ites  or  proto- 
gine  areas, 
with  gold- 
bearing  reins. 


General   Conclusions. 

As  a  result  of  the  past  summer's  work  in  western  Ontario,  it  may  be  stated 
in  general  that  gold  has  been  found  either  in  visible  particles  or  by  assay  in 
a  stretch  of  country  reaching  from  near  the  Manitoba  boundary  on  Shoal 
lake  eastwards  to  the  Quartzite  mine  near  Finmark  station,  a  distance  of  two 
hundred  and  sixty  miles  ;  and  over  a  breadth  of  one  hundred  and  twenty  or 
thirty  miles,  from  Minnietakie  lake  to  the  south  shore  of  Rainy  lake.  It  is 
not  to  be  supposed  of  course  that  gold  in  paying  quantities  will  be  found 
everywhere  within  this  area  of  one  hundred  and  twenty  by  two  hundred  and 
sixty  miles ;  for  probably  two-thirds  of  this  territory  of  more  than  thirty 
thousand  square  miles  is  Laurentian,  which  has  never  proved  to  be  auriferous 
except  near  the  margin  of  the  Huronian.  It  is  not  ev^en  to  be  taken  for 
granted  that  every  stretch  of  Huronian  rock  in  this  area  is  auriferous,  though 
in  most  cases  where  exploration  has  been  thorough,  gold  has  been  found  in 
traces,  if  not  more  abundantly,  in  veins  from  the  Huronian  of  almost  all  parts 
of  the  field. 

Two  points  have  struck  me  forcibly  during  the  summer,  one  the  frequency 
with  which  true  fissure  veins  bearing  free  gold  have  been  found  in  or  near 
masses  of  eruptive  granite  which  have  burst  through  the  Huronian  schists  ; 
the  other  that  at  two  points  immense  bodies  of  schist  impregnated  with  sul- 
phides, i.e.,  fahlbands,  have  proved  auriferous,  and  in  one  instance  a  hill  of 
porphyry  of  great  extent  shows  the  same  feature. 

Looking  first  at  the  occurrence  of  gold  in  granitic  rock,  we  find  that  in 
general  the  granite  forming  the  country  rock  for  gold-bearing  fissure  veins  is 
apt  to  contain  a   considerable  amount   of  plagioclase  and  to  be  modified  by 
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shearing  and  weathering  into  a  greenish  rock,  often  called  protogine,  in  which 
the  mica  or  hornblende  of  the  original  granite  is  changed  into  sericite  or  chlorite. 
Generally  the  change  has  gone  still  farther  at  the  immediate  edge  of  the  vein, 
the  felspar  being  changed  to  sericite  and  other  products,  the  rock  taking 
on  the  look  of  a  schist,  probably  as  a  result  of  faulting  when  the  fissure  was 
formed  and  of  the  action  of  circulating  water  during  the  filling  of  the  vein. 

Examples  of  the  sort  are  found  at  Bunn  and  Scovil's  vein  on  Bag  bay, 
Shoal  lake  ;  at  the  Regina  mine  on  the  Lake  of  the  Woods  ;  at  Foley's  and 
other  properties  on  the  river  Seine,  and  at  Hurold  lake  and  Sawbill  lake 
toward  the  eastern  end  of  the  gold  field.  Several  other  less  important 
examples  of  the  same  character  have  been  found,  such  as  the  Little  Canada 
and  Partridge  lake  locations. 

As  these  deposits  in  granite  are  usually  tru^  fissure  veins  with  well  marked 
walls,  and  as  the  granite  itself  is  in  all  probability  simply  the  projecting  sur- 
face of  a  profoundly  thick  mass,  there  is  no  reason  to  suppose  that  such  veins 
will  not  prove  to  extend  to  great  depths  ;  though  up  to  the  present  the  deepest 
shaft  sunk  upon  such  a  vein,  that  on  the  Foley  property  near  Shoal  lake,  has 
gone  down  only  to  the  depth  of  two  hundred  feet.  At  that  depth  th^re 
is,  according  to  reports  received,  no  sign  of  pinching  out.  Veins  of  this 
sort  are  now  being  worked  with  every  prospect  of  success,  and  gold  is  being 
won  from  their  ores  at  the  Regina  mine  and  at  Harold  lake  ;  and  there  is 
reason  to  think  that  at  least  two  other  veins  of  the  same  kind  will  be  worked 
daring  the  coming  year. 

Turning  next  to  the  wide  diffusion  of  gold  in  schists  and  eruptive  rocks, 
three  examples  were  studied  during  the  summer,  the  first  on  Minnietakie  Hchiaiii,  iM)r 
lake,  twenty  or  thirty  miles  northeast  of  Wabigoon  Tank  on  the  Canadian  phjn©*,  •tc. 
Pacific  Railway,  where  toward  the  southwest  end  the  shore  for  long  distances 
consists  of  schist  charged  with  iron  and  copper  pyrites.  Every  assay  made 
of  rock  from  this  shore  showed  traces  of  gold  ;  while  similar  rock  from  the 
north  end  of  the  lake  or  from  Abram's  lake,  still  further  north,  gave  nothing. 
The  highest  of  our  assays  from  this  region  gave  only  .^2  per  ton  however, 
A  similar  deposit  is  found  at  the  Quartzito  mine  near  Finmark,  where  a  fine 
grained  gneiss  or  halleflinta  containing  pyrites  shows  traces  of  gold  in  every 
assay. 

The  hills  of  quartz  porphyry,  generally  much  sheared  and  metamorphosed, 
on  the  northwest  shore  of  Round  lake,  also  contain  iron  and  copper  pyrit*  s, 
and  in  every  case  yield  a  small  quantity  of  gold  when  assayed. 

If  these  practically  limitless  bodies  of  rock  should  be  proved  to  contain 
on  the  average  even  $3  or  $4  per  ton  of  gold  they  will  turn  out  to  be  very 
valuable  properties  ;  but  our  assays,  from  samples  taken  it  is  true  as  speci- 
mens of  rock  and  not  picked  as  being  most  likely  to  be  auriferous,  have  not 
yielded  more  than  $2  per  ton. 

If  veins  exist  in  these  hills  of  sli£;htly  auriferous  rock,  one  would  expect 
to  find  the  gold  concentrated  in  them  as  the  silver  ores  of  Xorway  are  in 
veins  passing  through  similar  fahlbands. 
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The  encourag  Looking  at  the  regi  ii  as  a  whole  one  may  note  two  encouraging  features  : 

thereSfon^*'  first,  the  area  in  which  gold  is  known  to  occur  is  steadily  increasing  as  proe- 
f)f  ctors  go  farther  afield  in  our  Huronian  tracts  ;  and  secondly,  a  few  of  oar 
mines  are  now  under  the  control  of  skilful  and  practical  owners  and  managers 
who  intend  to  work  them  so  as  to  make  a  profit  froaa  the  gold  produced,  and 
not  simply  to  sell  them  as  prospects  to  some  capitalist  who  knows  nothing  of 
the  conditions  of  the  region.  A  few  successful  business  ventures  will  prove 
the  turning  point  in  the  long  history  of  failure  in  our  gold  mining  ;  and  will 
give  an  impetus  to  the  development  of  our  mineral  resources  that  has  long 
been  looked  for,  but  looked  for  in  vain. 


GLACIAL  AND  POST  GLACIAL  DEPOSITS. 

Evidenoes  of  "^^^  whole  region   shows  in  a  marked   degree  the  effects  of  glacial  action 

glacial  action    in   polishc^d    and    striated   surfaces   of  rock,    in   boulder   clay   and    morainic 

in  the  region.  i-.,  ^         -  i  ^     -e        ^  ■,         ^  n  /•! 

deposits,  and  in  the  rock -rimmed  or  drift-dammed  character  of  most  of  the 
innumerable  lakes  scattered  over  the  country.  Beside  the  effects  of  ice 
action,  there  are  many  examples  of  stratified  sand  and  clay  deposited  in  the 
great  lakes  which  followed  up  the  retreat  of  the  ice  front  at  the  close  of 
glacial  times. 

It  is  intended  to  put  on  record  here  the  results  of  our  observations,   and 
to  give  a  general  idea  of  the  accepted  theory  of  the  origia  of  the  superficial 
deposits,  which  in  some  places  have  great  importance  as  affording  the  only 
wide  stretches  of  cultivable  land  in  the  region. 
Directions  of  Observations  on  the  direction  of  glacial  striae  were  made  especially   at 

glftcial  striae,  points  not  reported  on  by  Dr.  G.  M.  Dawson  and  Dr.  A.  C.  Lawson,  who 
have  noted  them  from  many  points  on  the  Lake  of  the  Woods  and  Rainy 
lakfc24.  The  bearings  given  are  reduced  to  the  astronomical  north,  the  varia- 
tion of  the  compass  for  the  different  portions  of  the  region  having  been 
supplied  by  Mr.  Stupart,  Director  of  the  Meteorological  Service  of  the 
Dominion. 

LIST     OP     GLACIAL     STRI^. 

degrees. 

Shoal  lake,  west  of  Lake  of  the  Woods 46 

Frenchman's  head,  south  of  Lonely  lake 44 

Pelican  lake 29 

Between  Minnietakie  and  Abram's  lakes 34 

Minnietakie  rapids 49 

North  shore  of  Minnietakie  lake 39 

South  shore  of  Minnietakie  lake 44 

Southwest  shore  of  Minnietakie       64 

A  little  west  of  last  point 59 

Still  further  west 59 

Long  southwestern  bay  of  Minnietakie  lake .  39 
f  Shoal  lake,  Seine  river 64 

^*  A.  C.  Lawson  in  Geol.  Sur.  Can.,  An.  Rep.  1886,  p.  132,  CC.  eto.  and  1887  p.  164  F, 
etc.  Also  Warren  Upham  in  Geol.  and  Nat.  Hist.  Sur.  Minnesota,  1893,  p.  35,  eto.;  and 
G.  M.  Dawson,  Geol.  and  Resources  of  the  49th  Parallel,  pp.  205  206. 
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degrees. 

Fifth  portage  up  Seine  river 48 

Seine  river  above  Calm  lake 18 

Seine  river  east  of  Calm  lake 8 

Island  quarter  of  a  mile  east  of  last 3 

Deep  bay  farther  east  on  Seine  river 28  (earlier.)      8  (later. ) 

Large  island  in  archipelago 8 

Another  island 8 

North  bay  of  lake  expansion H 

Small  island  a  little  east  of  last 43  (earlier.)      (18  later.) 

Mouth  of  Eye  river 8 

Steep  Rock  lake,  west  side  of  third  reach ...   43 

Steep  Rock  lake,  lower  end 48  (earlier. )      (8  later. ) 

Atik-okan  river 43 

I^et  north  of  Sand  Point,  Lac  des  Mille  Lacs  37 

Mouth  of  Savanne  river 42 

South  end  of  Lac  des  Mille  Lacs 27 

Right  of  land  south  of  Lac  des  Millf-  Lacs. .   37 

Lake  Shebandowan .47 

Mattawin  river 27 

Gold  creek  near  Mattawin  rivor 7 

Gold  creek  at  another  point  0 

Finmark 42 

Jackfish  Bay,  lake  Superior 22  to  27 

The  directions  gi<ren  in  the  previous  table  are  expressed  in  degrees  east 

of  north.     It  will  be  observed  that  there  is  a  general  tendency  of  the  stria-  9®"*""*l^° 

°  •'  dency  of  the 

tions  in  two  prevalent  directions,  northeast  and  southwest,  and  nearly  north  itriationi. 
and  south,  the  latter  trend  occurring  along  the  Seine  river  between  Calm 
lake  and  Steep  Rock  lake  and  also  on  the  Mattawin  river  and  its  tributary, 
Gold  creek.  More  than  two-thirds  of  the  readings  range  in  the  neighbor- 
hood of  northeast  and  southwest,  the  extremes  being  22' — 61'  east  of  north 
and  west  of  south,  and  the  mean  almost  exactly  45°.  In  three  instances 
intersecting  striations  were  found,  in  each  case  the  later  of  the  striations 
running  more  nearly  north  and  south  than  the  earlier  ones.  In  several 
examples  along  Seine  river  it  is  possible  that  earlier,  northeast  and  south- 
west, striations  have  been  wiped  out  by  later  glaciation  from  a  more  northerly 
direction.  The  infrequency  of  the  later  striations  having  a  north  and  south 
direction  suggests  that  they  were  not  produced  by  a  second,  widely  extended 
ice  sheet,  but  perhaps  by  lobes  of  ice  advancing  locally  during  the  general 
retreat  of  the  glacial  mass.  The  lobe  which  produced  the  later  striie  between 
Calm  lake  and  Steep  Rock  lake  must  have  had  a  width  of  at  least  twenty- 
two  miles.  There  is  no  observable  reason  in  the  configuration  of  the  hills 
and  valleys  of  this  special  region  to  account  for  so  marked  a  change  of  direc- 
tion in  the  readvance  of  the  ice,  and  it  is  worthy  of  note  that  Lawson  found 
only  the  older  set  of  striations  (approximately  northeatst  and  southwest)  in 
the  Rainy  lake  region,  just  to  the  we8l^\  though  four  or  five  instances  of  the 
nearly  north  to  south  direction  are  mentioned  in  his  account  of  the  Lake  of 
the  Woods  region,  still  farther  to  the  west^'"'. 

It  is  held  by  Mr.  Warren   Upham  that  toward  the  close  of  the  Ice  Age 
there  was  a  deflection  of  the  glacial  current,   bringing  limestones  from  the 

'*Geol.  Sur.  Can.  1887,  p.  161  F,  etc.  >«Ibid.  1886,  p.  132  cc,  etc 
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Two  centers 
of  glaciation. 


Areas  of 
erosion  and 
areas  of  de- 
posit. 


Terminal 
moraines  and 


stranded 
boulders. 


Postglacial 
deposits. 


Winnipeg  region  southeast  to  the  Lake  of  the  Woods  and  Rainy  river^^j  and 
that  this  change  ot  direction  of  the  fljw  of  ice  is  still  more  marked  in  Minne- 
sota and  as  far  east  as  the  Wisconsin  boundary. 

It  may  be  that  the  centre  of  glaciation  proved  by  Tyrrell  to  have  existed 
just  west  of  Hudson  bay  may  have  been  active  somewhat  later  than  the  one 
east  of  Hudson  bay,  and  its  ice  sheet  may  have  covered  the  region  of 
northerly  striations  after  the  eastern  ice  sheet  had  retreated. 

In  general  we  may  divide  the  area  covered  by  a  great  glacial  sheet  into  two 
parts,  a  more  or  less  broad  peripheral  one  where  ground  moraine,  or  boulder 
clay,  has  been  left  in  thick  beds,  with  here  and  there  a  loop  of  terminal 
moraine  rising  ridgelike  upon  its  surface  ;  and  a  wide  central  area  which  has 
been  scoured  more  or  less  bare,  the  loose  materials  resulting  from  ages  of 
weathering  having  been  swept  away  and  the  solid  rock  beneath  having  been 
carved  into  the  rounded  form  known  as  roches  moutonnees.  The  central  por- 
tions, where  the  pressure  of  ice  was  greatest,  have  been  areas  of  erosion, 
and  the  edges  where  the  ice  was  thinned  and  rendered  stagnant  have  been 
areas  of  deposit.  The  northern  and  western  portions  of  Ontario,  the  "  rocky 
lake  country,"  illustrate  the  erosive  power  of ,  an  ice  mass ;  while  southern 
Ontario  and  the  States  to  the  south  give  an  example  of  an  area  of  deposit. 

On  this  account  the  region  now  under  discussion,  lying  somewhat  within 
the  area  of  erosion,  has  commonly  been  swept  very  bare,  its  rounded  hills 
and  valleys  showing  boulder  clay  as  a  rule  only  in  the  lee  of  projecting  hills. 
lioulder  clay  or  till  of  the  kind  usual  in  southern  Ontario  seems  not  very 
common,  though  good  examples  of  stony  blue  clay  were  observed  on  Lake 
Minnietakie.  More  commonly  one  finds  irregular  fragments  of  rock,  often 
quite  angular,  pushed  into  the  lee  of  some  knob  or  ridge  of  rock,  little  or  no 
clay  filling  the  interstices. 

Terminal  moraines  are  not  often  a  noticeable  feature,  though  stony  ridges, 
probably  of  that  nature,  are  found  on  the  nine-mile  portage  north  of  Wabi- 
goon  Tank  on  the  Canadian  Pacific  Railway. 

Huge  perched  blocks  are  found  in  a  few  places,  south  of  Elbow  lake  for 
instance,  stranded  indiscriminately  on  the  summit  of  rocky  hills  or  in  the 
valleys.  Very  often  such  blocks,  and  also  the  smaller  masses  found  in  the 
lee  of  hills,  are  found  to  havfe  been  transported  only  a  short  distance,  having 
no  rounding  of  edges  or  corners  and  being  of  the  same  lithological  chaiatit 
as  the  neighboring  hills. 


LACUSTRINE    DEPOSITS. 


Postglacial  deposits  of  stratified  gravel,  sand  and  clay  have  been  formed 
at  a  number  of  points  in  the  region,  and  represent  the  work  of  lakes  and 
rivers  during  or  since  the  departure  of  the  ice.  The  best  example  of  these 
deposits  is  to  be  found  along  Rainy  river,  where  stratified  calcareous  clays 
provide  several  townships  of  excellent  soil,  the  farms  along  the  Ontario  side 
of  the  river  giving  the  traveller  who  has  just  come  by  steamer  from  the  rocky 
hills  of  Rat  Portage  and  the  Lake  of  the  Woods  a  very  pleasant  surprise. 


2  7Nat.  Hist.  Sur.  Min.  22nd  An.  Rep.,  p.  42. 
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These  lacustrine  beds  have  roused  the  interest  of  every  geologist  who  has  Lacu»trine 
visited  the  region,  and  accounts  of  them  may  be  found  in  various  reports,  the 
matter   being   well   discussed    by   Lawson   in  his  report  on   tho    Kainy   lake 
region. 2® 

A  little  below  the  falls  at  Fort  Frances  the  escarpment  cut  by  the  turba- 
ient  current  rises  about  twenty-seven  feet,  the  lower  half  consisting  of  a  bed   .     j,  . 
of  grayish  clay  with  small  striated  boulders,  probably  a  somewhat  re-arranged  river  rejfion, 
boulder  clay,  and  the  upper  half  of  stratified  clay  and  coarse  sand  containing  bable  8ourc« 
many  small  shells  (sphaerium)  and  a  few  large   unios.     The  most  interesting  ^^^  ^*"')^. 
feature  of  the  boulder  clay  is  the  number  of  yellowish-white  limestone  pebbles 
and  boulders,  very  like  certain  limestones  near  Winnipeg,  both  in  geneial 
appearance  and  the  species  of  fossils  which  they  contain.     These  boulders, 
which  have  been  burnt  for  lime  along  Rainy  river,  form  a  startling  contrast 
to  the  granites,  gneisses  and  green  schists  found  elsewhere  in  the  region  ;  and 
various  suppositions  have  been  made  to  account  for  their  occurence  so  far 
from  home,  glacial  ice  or  icebergs  being  generally  held  to  have  transported 
them.      Dr.  Dawson  suggests  that  they  may  have  been  derived  from  a  lloor 
of  limestone  in  the  southern  part  of  the  Lake  of  the  Woods,  but  Mr.  Upham 
considers  that  they  have  been  transported  by  glacial  action  from  the  paleozoic 
region  west  of  the  Lake  of  the  Woods  and   lake  Winnipeg.     The  fact  that, 
though  now  found  in  stratified  beds,  the  limestone  pebbles  are  often  polished 
and  striated,  favors  the  theory  of  glacial  transport. 

Such  pebbles  and  boulders  have  not  been  found  east  or  north  of  the  Rainy 
river  and  Lake  of  the  Woods  region,  and  it  is  held  by  Upham  and  Lawson 
that  this  represents  the  eastern  boundary  of  glacial  lake  Agassi/.  The  western 
and  southern  shores  of  this  great  extinct  lake  have  been  traced  in  Manitoba  by  _  A--g.- 
Mr.  Upham  and  Mr.  Tyrrell  very  completely  by  means  of  beaches  distinctly  cut 
at  different  levels,  but  such  beaches  have  not  been  found  to  the  north  and  east. 
Mr.  Upham  estimates  that  lake  Agasaiz  covered  no  less  than  110,000  stjuare 
miles,  much  exceeding  the  combined  areas  of  the  five  great  lakes  of  the  present 
day,  which  amount  to  only  94,650  square  miles  ;  and  holds  that  the  northern 
and  eastern  shores  of  this  vast  body  of  water  were  formed  by  the  ice  of  the 
retreating  glacier.  Mr.  Tyrrell  thinks  however  that  lake  Agassiz  never  cov- 
ered the  whole  of  this  area  at  once,  but  formed  a  belt  of  water  lying  along  the 
edge  of  the  glacier  and  following  it  up  in  its  retreat.*^  Lakes  Winnipeg, 
Manitoba  and  the  Lake  of  the  Woods  may  be  looked  on  as  remnants  of  this 
great  body  of  water  left  behind  when  the  Ice  Age  ended  and  the  present 
drainage  system  came  into  operation.  The  richest  land  of  Manitoba  is  formed 
of  the  silts  of  lake  Agassiz,  and  the  farm  land  of  Rainy  river  has  been  deposited 
in  one  of  its  southeastern  bays,  where  the  calcareous  till  has  been  worked 
over  into  stratified  clay. 

While  the  Rainy  river  area  of  good  soil  is  much  the  largest  of  the  lacus-  other  msm  of 

trine  deposits  in  western  Ontario,  it  is  by  no  means  the  only  one.     Smaller,  Jj^^^JI'^'^^l^ 

but  still  important  areas  occur  on  Seine  river.  Turtle  river  and  particularly  on  St^inJ  and 
^ Turtle  rirert, 

'"Geo.  Sur.  Can.,  1887,  p.  169F,  etc.  ^»GeoI.  Sur.  Can.,  1888-9,  Report  E.  Uk^'J^d" 

^o\m.  Geol.,  July,  1891,  p.  26. 
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in  the  neighborhood  of  Wabigoon  lake.  In  each  of  these  localities  one  finds 
widespread  stratified  clay  forming  good  soil,  but,  so  far  as  observed,  free  from 
the  yellow  limestone  boulders.  Lawson  mentions  the  deposits  just  referred 
Lonely  lake,  to  ;  but  thinks  that  the  one  near  lake  Wabigoon  was  formed  at  a  later  stage 
in  the  recession  of  the  ice  barrier,  after  the  waters  of  lake  Agassiz  had 
shrunken  beyond  the  height  of  land  and  formed  a  relatively  small  body  of 
water  between  the  height  of  land  and  the  ice  to  the  north. ^^  Still  other  areas 
of  stratified  clay  and  sand  exist  to  the  north  and  east,  and  one  of  them,  at 
the  Hudson  Bay  post  on  Lonely  lake,  is  of  considerable  interest. ^^  During 
our  visit  to  Lonely  lake  last  summer  this  deposit  was  somewhat  carefully 
examined,  and  was  found  to  present  some  peculiar  features.  A  little  west  of 
the  post,  which  stands  on  a  strip  of  sand  and  gravel  rising  only  a  few  feet 
above  the  lake,  but  backed  by  hills  of  sand,  there  is  an  escarpment  thirty- five 
or  forty  feet  high,  though  the  lower  part  of  the  section  is  hidden  by  a  talus. 
About  half  way  up  one  finds  stratified  sand,  then  what  appears  to  be  sandy 
till  containing  a  few  large  boulders  and  some  small  polished  stones,  and  above 
all  a  few  feet  of  stratified  clay,  the  different  beds  varying  greatly  in  thickness. 
Stratified  clay  is  found  near  the  lake  level,  where  the  bank  is  low,  a  few  rods 
to  the  east  of  the  highest  cliff,  perhaps  part  of  a  lower  bed  of  stratified  clay. 

As  the  materials  from  the  escarpment  are  worked  up  by  the  waves,  the 
sands  are  drifted  along  shore  and  partly  added  to  the  sand  beach  on  which 
the  store  and  other  buildings  of  the   post  stand.     The  gravel  is  shifted  a  i 
shorter  distance  in  the  same  direction,  and  the  large  stones  form  a  sort  of 
rough  breakwater  just  below  the  cliff.     Most  of  the  larger  stones  are  Lauren- 
tian  gneisses,  but  some  Huronian  stones  occur  also.     The  pebbles  are  chiefly 
of  the  same  nature,  but  include  some  flat  concretions  from  the  sandy  cliff,  a 
few  exemples  of  chert  and  jasper,  and  a  few  yellow  limestones  very  like  those 
of  Winnipeg.     Many  of  the  fragments  of  jasper  are  small,  sub-angular  anc 
have  the  oolitic  look  so  common  in  the  red  jasper  associated  with  the  Minne- 
sota  iron   ores,   and   found   also  in  the  Nipigon  region  by  Dr.  Bell.     Thin 
sections  of  some  of  these  jaspers  examined  under  the  microscope  show  exactly 
the  structure  figured  and  described   by   Mr.  J.    E.  Spurr  from   the    Mesabi 
range,  Minnesota,  and  supposed  to  represent  altered  glauconitic  materi-il.^ 
Many  of  the  cherty  fragments,  which  are  generally  weathered  to  a  creamy  or 
reddish  color,  are  fossiliferous,  containing  especially  portions  of  corals,  such  as 
favosites  of  Niagara  type.     Mr.  B.  E.  Walker,  to  whom  the  fossils  were  sub- 
mitted for  determination,  names  one  very  perfectly  preserved  pygidium  of  a 
trilobite  Encrinurus  nereus  (Hall),  and  states  that  the  type  specimen  is  from 
the  Niagara  at  Racine,  Wisconsin.     The  yellow  limestone  fragments,  which 
sometimes  contain  cherty  parts  like  those  found  separate,  are  also  fossiliferous, 
crinoid  stems,  fragments  of  brachiopods  and  of  cyathophylloid  corals  being 
found  in  them.     Looked  at  as  a  whole,  Mr.  Walker  thinks  the  fossils  are  pro- 
bably of  Niagara  age,  but  possibly  Lower  Devonian. 


^'^Geol.  Sur.  Can.,  1887,  p.  176F. 
=' ''Summary  Rep.  Geol.  Sur.  Can.,  1893,  pp.  17-19,  ^Jr.  Dowling. 
'sfiul.  X,  Minn.  Geol.  Sur.,  1894,  p.  230,  etc. 
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Juso  north  of  the  Hudbon  Bay  post  there  are  sandy  ridges  and  several 
all  lakes,  one  a  steeply  walled  kettle  some  sixty  feet  deep,  the  region  as 
a  whole  being  probably  morainic,  though  our  observations  wen^  not  extensive 
enough  to  settle  its  character  more  particularly. 

There  are  stratified  sands  to  the  south  of  Lonely  lake  and  on  lake 
Minnietakie,  where  a  sand  clitf  rises  fifteen  or  twenty  feet  above  the  water  Ponibleorigin 
on  the  southern  shore.  Lonely  lake  is  not  far  below  the  water  shed,  but  it  lake'beachel^ 
is  unlikely  that  the  hills  north  of  it  rise  high  enough  to  receive  any  of 
the  beaches  of  lake  Agassiz  ;  and  it  iy  probable  that  the  deposits  just  described 
were  formed  at  the  edge  of  the  ice  at  the  time  of  Llpham's  West  Superior 
lake,^  the  eastern  successor  of  lake  Agassiz,  perhaps  on  an  outlet  toward 
the  north  past  a  lobe  of  ice.  In  that  case  the  jaspers  and  fossiliferous 
cherts  and  limestones  may  have  been  transported  from  the  south  and  west  by 
floating  ice. 

On  the  other  hand,  both  jaspers  and  fossiliferous  paleozoic  pebbles  and 
boulders  may  have  had  their  origin  far  to  the  northeast,  on  the  shores  of 
Hudson  bay,  and  may  have  been  transported  glacially  to  the  Lonely  lake 
region,  the  waters  of  lake  Agassiz  or  its  immediate  successor  having  merely 
rearranged  the  materials  already  on  hand.  Dr.  Bell  has  described  rod  jasper 
with  "  floating  particles,"  like  that  of  the  Xipigon  series  near  Thunder  bay, 
lake  Superior,  from  Long  island  on  the  east  shore  of  Hudson  bay,  nearly 
seven  hundred  miles  northeast  of  Lonely  lake  f-'  and  has  found  yellowish 
limestone,  probably  of  Niagara  age,  on  Albany  river  near  the  southwest  side 
of  James  bay,^*^  and  at  other  points  near  Hudson  bay.  Mr.  A  P.  Low  finds 
similar  rocks  on  Severn  and  Fawn  rivers  near  the  west  shore  of  Hudson 
bay.^'^ 

Whatever  the  source  of  the  materials  deposited,  there  seems  good  evidence 
in  the  Lonely  lake  escarpment  of  the  action  of  a  large  lake  having  its  surface 
at  least  thirty-five  or  forty  feet  above  the  present  water  level,  and  apparently 
bounded  toward  the  north  by  a  great  glacier. 

It  is  entirely  probable  that  other  areas  of  silty  lake  deposits  will  be 
found  here  and  there  overlying  the  Laurentian  and  Huronian  rocks,  and 
furnishing  sections  of  good  soil. 

Further   northeast,  down  the  slope  of  the  drainage  toward    Hudson  bay,  D.-preRsion  of 
Dr.  Bell  has  shown  the  existence  of  deposits  containing  marine  shells,  proving  ['"'  Hulson 
that  the  basin  of  Hudson  bay  at  the  close  of  the  glacial  period  stood  about  th^  c1oh«  of 
four  hundred  and  fifty  feet  lower  than  now  ;^  but  it  is  unlikely  that  this  ,„.rioH. 
depression  was  ever  great  enough  to  make  lake  Agassiz  or  the  West  Superior 
lake  an  arm  of  the  sea. 


'*  Upham,  Geol.  and  Nat.  Hist.  Sur.,  Minn,.  =■  Ibid.,  1886.  p.  18F. 

1894,  p.  157,  etc.  ^'Geol.  Sur.  Can.,   1872,    p.    112;   187.'>-7«, 
"  Geol.  Sur.  Can.,  1877-78,  p.  23C.  p.  340. 

»«  Ibid  ,  1871-2,  p.  111. 
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STRATIGRAPHICAL    AND    PETROGRAPHICAL    NOTES. 

Distinctions  During    the    summer  a  wide    range  of    the    so-called    Laurentian  and 

shfs^of^^^"  Hurouian  rocks  of  Ontario  west  of  lake  Superior  have  been  visited,  and  the 
Laurentian  impressions  of  the  previous  year  confirmed.  Following  Lawson's  excellent  work 
rocks.  on  the  Lake  of  the  Woods  and  Rainy  lake,^^  the  distinction  between  these 

two  formations  has  been  made  a  purely  petrographical  one,  the  underlying 
gneisses  and  associated  granites  and  syenites  being  called  Laurentian,  not- 
withstanding the  fact  that  at  many  points  they  display  a  well  marked  erup- 
tive contact  with  the  overlying  rocks ;  and  hence  must  have  consolidated  at 
a  later  time  than  the  Huronian.  In  the  region  visited  there  are  a  few  rocks 
of  gneissoid  character  which  show  a  markedly  banded  structure,  suggesting 
that  they  may  have  been  sediments  older  than  Lawson's  Keewatin  and 
Couchiching,  but  the  great  majority  of  the  gneisses  penetrate  the  overlying 
schists  and  contain  fragments  of  them,  angular  or  more  or  less  blending  into 
the  surrounding  gneiss. 

It  would  no  doubt  be  more  logical  to  confine  the  name  Laurentian  to  the 
oldest  complex  of  thoroughly  crystalline  rocks,  serving  as  a  foundation  for 
all  succeeding  rocks,  and  to  describe  the  clearly  eruptive  rocks  which  penetrate 
and  more  or  less  modify  the  overlying  schists  as  eruptives  of  later  date  than 
at  least  the  earlier  members  of  the  Huronian,  If  this  were  done,  very  little 
of  the  territory  under  consideration  could  be  classed  as  Laurentian,  perhaps 
none  of  it  with  certainty.  Until  much  more  minute  and  careful  work  has 
been  done  in  western  Ontario,  it  will  be  impossible  in  practice  to  separate 
the  gneisses,  granites,  etc.,  of  the  two  ages  with  any  certainty  ;  and  for  prac- 
tical purposes  the  petrographical  distinctions  are  sufficient.  On  this  account 
no  attempt  has  been  made  to  make  the  present  work  accord  with  the  conclu. 
sions  so  patiently  and  exhaustively  worked  out  by  Van  Hise  in  his  correlation 
paper  on  the  Archaean  and  Algoukian. 

Nor  does  it  seem  advisable  to  change  the  well  known  Canadian  name  of 
Huronian,  although  some  of  the  rocks  overlying  the  so-called  Laurentian  are 
perhaps  older  than  the  typical  Huronian,  e.g.,  the  Couchiching  mica  schists 
and  gneisses  of  Lawson. 

In  the  region  referred  to  in  this  report,  besides  the  almost  cert^iinly  sedi 
mentary  Couchiching  rocks  at  the  base,  we  find  the  very  complex  series  of 
eruptives,  pyroclastics  and,  less  commonly,  waterworn  elastics  of  Lawson's 
Keewatin,  to  be  of  widespread  occurrence  and  great  importance  as  containing 
the  gold-bearing  veins  of  the  district.  Lawson  distinguishes  a  lower,  gener- 
ally basic,  series  of  Keewatin  rocks,  largely  green  in  color  ;  and  a  higher,  more 
acid  series,  quartz  porphyries,  felsites,  schists,  etc.  The  green  Keewatin 
rocks  and  the  eruptives  which  burst  through  them  are  more  commonly  auri 
ferous  than  the  more  acid  upper  series. 

»»  Geol.  Sur.  Can.,  1886,  Part  CO,  and  1887,  Part  F. 


M  I  N  N  I  K  T  A  K  1  K     AND     S  H  K  B  A  N  I )  O  W  A  N      R  K  (i  I  O  N  H  . 

In  last  year's  report  instances  were  given  where  quartz  porphyry  cutting  Example*  of 
the  green  schists  as  a  dyke  had   been  rendered   schistose,  the  strike  of  the  I>*'^'»1»*'" 
schist  in  the  dyke  bring  the  same  as  that  on  each  side,*^  showing  that  in  at 
least  some  cases  the  schistose  structure  is  no  indicati  )n  of  the  original  bedding 
of  the  rock  ;  and  similar  proofs  were  found  this  summer  on  the  shores  of  lake 
Minnietakie,  felsitic-looking  schists  crossing  th(}  strike  of  green  schists. 

The  relationships  of  the  so  called  Laurentian  and  lluronian  have  been 
very  fully  discussed  by  Lawson  in  his  two  reports  on  the  Lake  of  the  Woods 
and  Rainy  lake ;  but  it  may  be  mentioned  that  similar  relations  have  been 
observed  north  of  lake  Minnietakie  and  near  lake  Shebundowan. 

In  the  former  portion  of  the  region  on  the  shore  of  O^noe  lake,  on  the 
way  south  from  Lonely  lake,  one  tinds  gneiss  typically  Liurentian  in  look, 
having  lleshcolored  layers  from  a  half-inch  to  three  inches  in  thickness, 
separated  by  gray  layers  of  similar  thickness.  This  banded  gneiss  includes 
large  and  small  fragments  of  a  dark  schistose  rock,  sometimes  angular,  some- 
times tailed  out.  This  gneiss  has  not  at  all  the  look  of  the  granitoid  gneisses 
of  Rainy  lake,  and  the  breccia-like  appearance  may  have  resulted  from  the 
unequal  plasticity  of  the  two  rocks  when  acted  on  by  shearing  forces  at  a 
^»inperature  below  that  of  fusion. 

Not  far  from  the  previous  example  a  glaciated  surface  on  the  shore  of 
O.inoe  lake  displays  a  most  complicated  structure.  A  gray,  medium  grained 
gneiss  and  a  darker  schistose  rock  have  been  crushed  into  fragments,  large 
and  small,  slightly  disarranged,  and  then  cemented  with  a  small  quantity  of 
granitic  paste.  The  large  fragments  have  sometimes  been  again  broken  and 
slightly  faulted.  The  darker,  dioritic  portions  have  sharper  edges  than  the 
gneiss  when  faulted  in  this  way.  Through  the  whole  pass  thin  dykes  of  peg- 
matite of  a  different  character  from  the  cementing  granite.  May  not  this 
gneiss  and  diorite  schist  be  original  Laurentian  rock  not  greatly  softened  by 
beaf? 

Half  a  mile  below  Pelican  rapids  a  large  mass  of  dark  mica  schist,  look- 
ing something  like  a  Couchiching  rock  and  tilled  with  garnets,  is  seen 
imbedded  in  fine  grained  gray  gneiss  ;  a  little  above  this  rapid  darker  and 
paler  gneisses  are  found  interbedded  with  one  another,  and  on  Pelican  lake  the 
gneiss  and  green  hornblende  schist  alternate  at  one  or  two  points  before  one 
comes  upon  the  Huronian  area  proper. 

At  the  southern  end  of   Kashabowie  lake,  between  Lac  des   Millo  Lacs 

and  lake  Shebandowan,  a  contact  of  coarsegrained  giay  or  red  porphyritic 

granitoid  gneiss  with  Huronian  schist  was  observed  by  Mr.  E.  Hurwash  last 

summer.     The  granitoid  gneiss  at  some  points  might  be  described  as  forming 

a  gigantic  breccia  with  the  pile  gray  schist.  Urge  bands  and  fragments  being 

slightly  separated  by  the  gneissic  paste.     This  example  is  not  unlike  some  of 

the  contacts  seen  on  Rainy  lake  and  well  described  by  Liwson. 

Admitting  that,  so  far  as  studied,  practically  all  of   the  so-called  Lauren   char.»cu?rof 

tian  of  this   region  underlies  the   lowest    Huronian   rocks  with  an  eruptive  ^«  real 
° L*ar«>ntian. 

*«  Fourth  Rep.  Bureau  of  Mine«,  1894,  p.  81. 
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unconformity,  it  becomes  a  question  of  great  interest  to  settle  the  character 
of  the  real  Laurentian,  which  must  have  formed  the  solid  Vjasin  on  which  the 


Inclusions  of  schist  in  granitoid  gneiss.    Kashabowie  lake. 

Huronian  rocks  were  deposited.  Dr.  Lawson  has  discussed  this  problem  in 
the  light  of  the  pebbles  and  boulders  contained  in  the  Keawatin  schist  con-i 
glomerates  *^  He  describes  pebbles  of  quartz,  granite  and  felsite  or  quartz 
porphyry.  Some  attention  was  paid  to  this  problem  by  us  last  summer,  and 
the  results  may  be  given  here. 

A  schist  conglomerate  a  liltle  below  Abram's  lake,  sopae  miles  south  o 
the  contact  of  Laurentian  and  Huronian,  contains  many  well  rounded 
boulders,  some  a  foot  in  diameter.  Thin  sections  of  three  of  them  prove  that 
they  are  granites,  consisting  of  quartz,  more  or  less  crushed  or  with  undulatory 
extinction,  orthoclase  containing  many  flakes  of  secondary  muscovite,  an 
unusual  amount  of  plagioclase  and  a  small  quantity  of  some  dark  silicate 
completely  changed  to  chlorite  and  calcite.  These  rocks  are  not  greatlj 
different  from  eruptive  granites  found  piercing  the  Huronian  schist  a  fe"w 
miles  to  the  south. 


Eruptives    and    Conglomerates    op    Shoal    Lake    Region. 

Granite  and  Qn  account  of  the  important  cold  bearing  veins  found  in  the  area  o 

aohist  con-  .7 

glomeratea  of  eruptive  granite  between  Shoal  lake  on  Seine  river  and  Bad  Vermilion  lake 

Bad  Ver-         some  time  was  devoted  to  the  study  of  that  region  and  a  somewhat  carefu 

milion  Lakes   collection  was  made  of  the  materials  occurring  in  the  schist   conglomerati 
region.  .  . 

adjoining  the  granite  boss,  one  of  the  conglomerates  examined  by  Lawson.* 

As  he  states,  the  pebbles,  which  vary  in  size,  and  are  usually  only  a  fo^ 

inches  in  diameter,  are  distinctly  water-worn,  rounded  or  oval  in  contour,  am 

are  enveloped  in  a  green  chloritic  schist.     The  schistose  structure   of  th 

*'  Geol.  Sur.  Can.,  1887,  82  F,  etc 
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Broken  pebble;  sohUt  cong^lomorute.     Sli^al  lake 


matrix  probahly  results  from  preaaure  and  shearing.  Occasionally  a  pebble 
fihowa  the  effect  of  shearing  action,  being  broken  and  the  parts  somewhat 
faulted. 

Beside  the  pebbles  of  fel- 
fiite  and  quartz  porphyry  men- 
tioned by  Lawson,  a  number 
of  other  species  of  rocks  are 
found,  such  as  a  white,  fine- 
grained, pulverulent  sandstone 
almost  free  from  cement  ;  a 
few  pebbles  of  medium  to 
coarse-grained  gneiss  and 
granite  ;  dark  green  gray- 
w  a  c  k  e    and    chloritic     and 

flericitic  schists  of  exactly  the  same  cliaracter  sta  the  adjoininix  Keewatin  rocks. 
At  Wiegand'a  point  on  Shoal  lake  the  conglomerate  consiHts  of  large  stones, 
occasionally  two  feet  in  greatest  diameter.  Some  of  the  softer  schistose 
boulders  have  yielded  to  shearing  H.  V.  Winchell  and  U.  S.  Grant  find, 
among  pebbles  like  those  referred  to,  also  black  and  red  jasper.^^ 

Thin  sections  of  nine  of  these  boulders  or  pebbles  have  been  examined 
microscopically.  Among  them  are  only  two  which  may  be  metamorphosed 
sediments  ;  two  are  granites,  green  gray  and  contain'Jig  a  considerable  amount 
of  plagioclase  ;  and  the  rest  quartz  porphyries,  one  of  them  sheared  into  a 
sericitic  schist.  One  of  the  porphyries  has  a  poieilitic  groundmass,  and 
another  is  of  apecial  interest  since  it  displays  a  very  perfect  spherulitic  struc- 
ture, the  spherulites  ranging  in  size  from  a  diameter  of  a  quarter  of  a  milli- 
meter to  two  millimeters.  They  are  pale  gray  and  are  imbedded  in  a  darker 
gray  groundraass,  the  latter  making  up  lew  than  half  the  rock 

The  groundmass  is  microgranitic,  and  consists,  apparently,  of  minute 
individuals  of  felspar,  quartz  and  chlorite.  The  porphyritio  minerals  are 
quartz,  often  dihexahedral,  orthoclase  and  plagiocUse.  The  (juartz  crystals, 
which  are  somewhat  rounded  and  embayed,  form  the  commonest  nuclei  for 
the  spherules,  but  occasionally  a  felspar  served  as  starting  point.  In  several 
cases  long  slender  strips  polarizing  uniformly  with  the  nuclear  quartz  extend 
into  the  feathery  intergrowth  of  quartz  and  ielspar  forming  the  spherule,  but 
more  commonly  no  connection  of  the  sort  can  be  seen.  The  radiating  feathery 
intergrowths  often  show  curved,  plumlike  forms,  which  generally  have  not 
quite  parallel  extinction. 

None  of  the  other  sections  made  from  these  pebbles  require  special 
mention. 

Near  the  corner  post  of  AL112-114  115  at  the  highest  point  in  the 
region,  a  short  distance  northeast  of  the  granite  area,  one  find-j  a  conglomer- 
ate or  breccia  of  a  different  character  in  some  respects.  The  sub  angular 
pebbles,  one  of  which  measured  six  inches  by  four,  consist  of  quartwc  porphyry, 
felsite  and  some  other  compact  greenish  rock  and  quartz.     The  cement  is  not 

*«Geol.  Sur.  Can.,  1887,  p.  82  V.        *'Geol.  Nat.  His.  Sur.,  Minn.,  1894,  p   68. 
7  B.M. 


Constituents 
of  pebbles 
of  tli«  con- 
(glomerate. 


P 


98 


Source  of  the 
pebbles  of 
conglomerate . 


Granite  and 
anorthosite 
©ruptions  of 
the  region. 


schistose  or  markedly  chloritic,  but  has  the  appearance  of  a  gray  wacke  contain- 
ing many  angular  quartz  fragments.  While  the  pebbles  are  of  much  the  same 
character  as  those  of  the  schist  conglomerates  on  Shoal  lake,  the  rock  has 
evidently  suffered  much  less  from  shearing  and  other  metamorphic  influences. 

Looking  at  the  conglomerates  as  a  whole,  two  or  three  interesting  infer- 
ences may  be  drawn  from  the  rocks  which  they  contain.  First,  several  of  them, 
such  as  the  pulverulent  white  sandstone  and  the  spherulitic  quartz  porphyry, 
appear  to  have  no  analogues  in  the  region  ;  secondly,  that  few  or  none  of  the 
pebbles,  so  far  as  my  observations  go,  can  be  looked  on  as  probably  derived 
from  the  underlying  Couchiohing  rocks,  though  Lawson  looks  on  the  rock» 
under  discussion  as  a  basal  conglomerate  of  the  Keewatin,  separating  it  from 
the  Couchiching  ]^^  lastly,  that  the  rocks  represented  in  these  boulders  and 
pebbles,  with  the  exception  of  the  sandstone  and  one  or  two  of  the  porphyries, 
can  be  quite  closely  paralleled  in  the  schistose  and  eruptive  rocks  of  the  sur- 
rounding Keewatin,  and  the  later  eruptives  which  burst  through  them.  As 
Lawson  has  shown,  these  schist  conglomerates  appear  to  lie  near  the  base  of 
the  Keewatin,  which  makes  the  origin  of  their  Keewatin-like  materials  all  the 
more  puzzling. 

The  source  of  these  remnants  of  a  portion  of  the  earth's  crust  one©  solid 
and  worn  by  the  action  of  the  sea,  but  now  vanished,  is  certainly  mysterious. 
Perhap's  Lawson's  suggestion  that  they  are  parts  of  the  floor  on  which  the 
Keewatin  rocks  were  deposited,  since  fused  to  form  the  "  foliated  granite 
known  as  the  Laurentian  gneiss,"  *^  is  the  correct  one  ;  but  it  seems  singular 
that  the  original  material  of  these  boulders,  which  in  the  main  resemble  the 
present  Keewatin,  should  have  been  fused  to  form  granite,  while  the  Kee- 
watin immediately  overlying  was  not  at  all  fused,  but  only  rendered  some- 
what more  crystalline. 

The  breccia-like  conglomerate  found  at  the  highest  point  in  the  region^ 
while  containing  much  the  same  materials,  has  been  much  less  metamorphosed, 
and  may  be  of  later  age.  Winchell  and  Grant  state  that  the  conglomerate 
seems  to  rest  uncon^ormably  on  the  granite  just  northwest  of  Shoal  lake.** 

The  eruptive  masses  rising  through  the  Keewatin  between  Shoal  and 
Bad  Vermilion  lakes  consist  chiefly  of  granite  and  anorthosite.  They  have 
been  described  by  Lawson*^  and  by  Winchell  and  Grant,  and  were  briefly 
taken  up  in  the  previous  year's  report  of  the  Bureau  of  Mines.*''  During  the 
last  summer's  visit  the  contacts  of  these  two  eruptions  with  one  another  and 
the  surrounding  schists  were  examined  at  numerous  points,  and  a  number  of 
specimens  secured,  illustrating  different  phases  of  these  rocks  and  their 
relationships. 

The  largest  area  of  anorthosite  encloses  the  southern  arms  of  Bad  Ver- 
milion lake,  and  is  bioken  by  at  least  three  masses  of  eruptive  granite.  Two 
or  three  miles  to  the  west,  on  Seine  bay,  a  series  of  points  and  islands  of  the 
same  rock  extends,  with  some  interruptions,  westwards  along  the  southern 


**Ge6l.  Sur.  Can.,  1887,  p.  84F. 

'"Geol,  Sur.  Can.,  1887,  p.  85F. 

*«Geol.  and  Nat.  Hist.  Minn.,  1894,  p.  66. 


*»Geol.  Sur.  Can.  1887,  p.  99  F  and  146  F. 
*»Geol.  and  Nat.  Hist.  Sur.  Minn.,  p.  58. 
*»Bur.  of  MineB,  1894,  p.  92. 
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shore  of  the  bay  for  about  ten  miles.  The  rock  is  f^enerally  white,  almost 
like  crystalline  limestone,  with  only  a  very  small  proportion  of  darker  minerals 
occupying  spaces  between  more  or  less  perfect  phenocrysts  of  plagioclaae, 
ranging  in  size  frou  a  quarter  inch  to  a  foot  in  longest  diameter.  Towards 
the  western  end  of  Bad  Vermillion  there  are  points  where  the  green  con- 
stituent becomes  more  important,  and  the  rock  may  be  called  a  porphyritic 
gabbro. 

Frequently  portions  of  chloritic  or  sericitic  schist  have  been  enclosed  by 
the  anorthosite,  showing  its  post-Keewatin  ace  ;  and  occasionally  a  green  mas- 
sive rock,  apparently  weathered  diabase,  is  seen,  perhaps  representing  dykes 
which  have  cut  the  anorthosite,  but  more  probably  fragments  of  Kee\»atin 
massive  rocks  swept  off  by  the  molten  anorthosite. 

While  the  rock  is  clearly  an  anorthosite,  as  was  recognized  by  Lawson,**  pomtK  of 
it  present!  some  points  of  difterence  from  the  typical  rocks  of  the  name,  as  difference 
described  so  well  by  Dr.  Adams, -^^  the  felspars  being  always  white,  never  pur-  anorthontei^  m 

plish  in  color,  and  comparatively  rarely  showing  the  sheared  and  granulated  Canada.  "  ' 

character  so  often  found  in  eastern  Canada.  While  more  or  less  distinct 
cleavages  may  be  seen  in  most  examples  of  the  Seine  bay  and  Bad  Vermillion 
anorthosite,  the  rock  is  generally  badly  weathered  and  comparatively  few  thin 
sections  are  fresh  enough  to  show  the  twin  striations  well.  The  freshest 
example  was  obtained  from  a  hill  at  the  mouth  ot  Seine  river. 

A  study  of  numerous  thin  sections  shows  that  the  bulk  of  the  rock,  gen- 
erally more  than  nine- tenths,  consists  of  a  very  basic  plagioclaae,  usually 
sprinkled  with  zoisite  particles  or  completely  changed  into  a  saussuritic  mass. 
The  darker  portions  consist  mainly  of  a  fibrous  or  scaly  mineral  with  parallel 
extinction,  or  nearly  so,  and  low  double  refraction,  probably  serpentine,  but 
perhaps  a  member  of  the  chlorite  group.  Augite  was  found  as  a  remnant  only 
once,  and  then  was  not  of  the  diallage  type.  The  only  other  minerals  observed 
are  results  of  weathering,  a  little  epidote  along'  with  the  zoisite,  probably  also 
a  little  albite,  and  very  small  quantities  of  calcite. 

The  felspars,  where  fresh  enough  to  enable  one  to  study  them,  are  found 
to  range  in  angle  of  extinction  of  twins  according  to  the  albite  law 
from  seventeen  to  thirty-seven  degrees  ;  the  average  of  a  dozen  measure- 
ments in  thin  sections  from  Bad  Vermilion  being  about  twenty-four 
degrees,  and  from  the  mouth  of  the  Seine  about  thirty-two  degrees.  It 
appears  then  that  the  former  felspar  is  bytownite  and  the  latter  anorthite, 
indicating  a  more  basic  felspar  than  that  of  the  typical  anorthosite,  which 
Dr.  Adams  finds  to  be  labradorite." 

The  freshest  section  studied  (783,  mouth  of  Seine  river),  shows  the 
felspar  as  large  interlocking  crystals,  sometimes  having  intersecting  sets  of 
twin  striations.  The  felspar  individuals  often  show  a  thin  band  of  fresh, 
clear  felspar,  where  one  joins  the  other  ;  and  when  examined  with  a  high 
power  this  clear  felspar  strip  proves  to  be  continuous  with  the  individual  to 

«°Geol.  Nat.  Hiit.  Sur.  Minn.,  Bull.  No.  8,  1893,  Second  Part,  p.  7. 
*'Ueber  das  Norian,  etc.,  Stuttgart,  1893  ;  and  Can.  Rec.  Science.  toI.  vi,  No.  4,  etc. 
^^  *'Ueber  das  Norian,   Separat   Abdruch,   Neuw  Jahrbuch   fur  Min.,   etc.,   Biclagebaod 
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which  it  is  joined,  but  more  acid  in  character,  having  extinction  angles  rang- 
ing from  eight  to  fourteen  degrees,  corresponding  to  labradorite.  lu  one  case 
a  bytownite  crystal  has  been  broken,  the  parts  siightly  shifted,  and  then 
cemented  with  labradorite,  most  of  the  twin  lamellae  running  across  the  clear 
strip  of  the  latter  felspar. 

As  the  freshest  example  of  the  anorthosite  of  the  region,  it  seemed  worih 
while  to  have  an  analysis  made,  the  result  being  as  follows  in  No.  I.  : 


SiO.... 
Al  aO, 
Fe^O, 
FeO  .. 
Mn  O . . 
CaO  .. 
MgO.. 
Na  2O. 
K  2O.. 
CO,  .. 


I. 

II. 

46.^4 

54.45 

29.85 

28.05 

1.30 

0.45 

2.12 

trace 

16.24 

9.68 

2.41 

1.98 

6.25 

0.18 

1.Q5 

1.03 

(H  20)0.55 

101.35 

100.49 

2.85 

2.69 

Spec  Grav , 

For  the  sake  of  comparison  an  analysis  of  anorthosite  from  Rawdon,  Que., 
is  given  in  column  No.  11.^^  The  low  percentage  of  silioa  and  of  soda,  and  the 
high  percentage  of  lime  as  compared  with  the  anorthosite  from  Quebec  will 
be  noticed,  the  chief  differences  no  doubt  resulting  from  the  fact  that  the 
Seine  river  anorthosite  consiists  chiefly  of  anoarthite^  the  Rawdon  one  of 
labradorite, 

Analysis  No.  I  was  made  by  Mr.  William  Lawaon,  fellow  in  chemistry  in 
the  laboratory  of  the  School  of  Practical  Science,  Toronto. 

The  specific  gravity  (2.85)  is  very  high,  perhaps  because  of  the  presence 
of  considerable  zoisit6.  The  specific  gravity  of  a  specimen  from  Bad  Ver- 
milion lake  was  determined  to  be  2.76,  corresponding  to  its  slightly  more 
acid  character,  consisting  as  it  does  of  bytownite. 

The  results  of  the  analysis  show  that  the  anorthosite  from  the  mouth  of 
the  Seine  is  one  of  the  most  basic  of  the  massive  rocks;  and  it  is  possible 
that  its  low  silica  contents  and  the  fact  that  it  consists  essentially  of  anor- 
thiie  instead  of  labradorite  would  justify  a  separation  under  a  distinctive 
name ;  but  there  seems  little  doubt  that  numerous  intermediate  rocks,  such 
at  that  from  Bad  Vermilion,  link  it  to  the  typical  anorthosite  of  the  Province 
of  Quebec.  On  the  whole  it  will  be  wiser  not  to  add  another  name  to  the 
rapidly  growing  burden  of  the  llthologist ;  for  it  is  clear  that  these  rocks  are 
not  definite  species,  but  shade  into  each  other  just  as  the  plagioclase  felspars 
do.  Possibly  a  binomial  nomenclature  like  that  tacitly  admitted  in  the 
classification  of  other  rocks,  such  as  the  granites,  might  be  adoipted,  the 
typical  anorthosite  being  called  labradorite  anorthosite ;  that  from  Bad 
Vermilion  lake,  bytownite  anorthosite  ;  and  the  rock  from  the  mouth  of  the 
Seine,  anorthite  anorthosite.  The  last  term  has  however  a  very  tautological 
sound.  It  is  possible  that  more  acid  anorthosites  corresponding  to  andesine, 
oligoclase  or  even  albite  may  yet  be  found. 


"'Sterry  Hunt  as  quoted  by    A'laraa,     Neuea    Jahrbuch,     Bielageb*nd  viil,  p.    49  i. 
Various  other  analyses  are  given  on  the  same  page. 


The  eruptive  granites  associated  with  anorthosite  have  been  described  by  Character  of 
Lawson,^"*  and  Winchell  and  Grant,''-''  and  were  referred  to  in  th(*  previous  re-  ^^V^LoM-^ 

port  of  the  Bureau  of  Mines,^''  and  therefore  do  not  require  a  minute  dincrip-  WariDg tiuBuro 

veini. 
tion  here.     The  most  easterly  of  the  granite  outcrops  was  not  observed   by 

Lawson,  but  is  the  most  interesting  of  the  three  or  more  granite  exposures, 
since  it  contains  numerous  gold-bearing  fissure  veins  of  great  promise.  The 
Bad  Vermilion  lake  granites  vary  in  grain  from  coarse  to  tine  and  are  usually 
greenish,  bat  sometimes  flesh-colored.  Under  the  microscope  they  are  found 
to  contain  much  quartz,  generally  broken  or  having  undulatory  extinction,  a 
large  amount  of  plagioclase  associated  with  the  orthoclase,  and  a  little  biotito 
or  hornblende.  Frequently  the  plagioclase  is  present  in  such  large  quantities 
as  to  make  it  doubtful  if  the  rock  should  not  be  called  quartz  diorite.  In 
many  examples  the  dark  minerals  are  weathered  to  greenish  substances  and 
the  rock  becomes  protogine  granite,  all  transitions  being  observed  between 
quite  fresh  and  greatly  weathered  portions.  In  the  neighborhood  of  quartz 
veins  the  rock  undergoes  very  marked  changes,  and  at  the  edge  of  the  vein 
becomes  decidedly  schistose.  Examined  with  the  microscope,  felspar  is  seen 
to  be  largely  or  completely  turned  to  decomposition  minerals,  especially 
sericite.  All  transitions  between  the  unchanged  granite  and  a  quartz  sericite 
schist  may  be  observed ;  and  one  may  conclude  that  there  was  great  shearing 
and  crushing  action  when  the  fissures  were  opened,  the  changes  of  mineral 
composition  resulting  probably  partly  from  this  and  partly  fr^^m  the  circula- 
tion of  heated  water. 

In  spite  of  the  extensive  metamorphism  of  the  schistose  selvages  of  tlie  Analysee  of 
veins,  the  chemical  composition  of  the  rock  has  not  been  greatly  modified,  as  ^^^  Rranite. 
will  be  seen  from  the  accompanying  analyses,  No.  I  of  the  freshest  granite 
observed,  and  No.  II  of  a  schistose  example. 

Specimen  No.  I  (thin  section  794)  is  IJesh-colored  and  occurs  on  the  road 
leading  from  Shoal  lake  to  Island  bay  not  far  from  the  latter  point. 
No.  II  (thin  section  800)  is  greenish  and  sericitic  and  is  the  country  rock  of 
one  of  the  quartz  veins  on  AL75. 

I.  II. 

SiO.. 7<;  20  72  23 

Al.Oa 14.41  ir.  43 

FeoOa 0.00  1.17 

FeO 1.4')  0.93 

OaO 2.10  149 

MgO 0.(15  0  73 

KjO 2.44  6.13 

NaaO   , 3.32  0  54 

100.70  99.15 

Spec.  Grav   2.65  2.78 

The  analyses  were  made  by  Mr,  William  Lawson  in  the  chemical  laboratory 
of  the  School  of  Practical  Science,  Toronto. 

The  first  specimen  may  be  looked  on  as  typical  of  the  less  weather*  •! 
granites  of  this  eruptive  center.  The  high  percentage  of  silica  and  the  fact 
that  soda  is  present  in  larger  quantities  than  potash  are  the  most  prominent 

»*Geol.  Sur.  Can.,  1887,  p.  56F  and  146F. 
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points  in  its  chemical  composition.  The  second  specimen  is  not  quite  char- 
acteristic of  the  selvage  rock  of  the  quartz  veins,  other  examples  showing  more 
quartz.  Its  composition  is  that  of  a  typical  granite,  in  spite  of  the  fact  that 
the  quartz  is  seen  under  the  microscope  to  be  crushed  into  fragments  and  the 
felspar  completely  changed  to  sericite.  It  is  rather  surprising  to  find  so  little 
soda  in  proportion  to  the  potash.  In  that  respect  the  crushed  rock  differs 
greatly  from  the  fresh  one,  and  is  probably  not  characteristic.  The  sum  of  the 
alkalies  is  almost  exactly  equal  to  that  of  the  fresh  granite,  suggesting  that 
little  or  no  alkali  has  been  removed  in  solution. 
Belationship  ^*  several  points,  e.g.,  near  the  foot  of  Island  bay,  these  granites  contain 

of  granite  and  angular  fragments  of  green  schistose-looking  rock,  very  like  some  of  the  Kee- 
watin  rocks,  but  I  observed  no  inclusions  of  the  schist  conglomerate.  It  looks 
at  one  or  two  places  where  granite  and  anorthosite  come  in  contact  as  though 
the  granite  pushed  apophyses  into  the  anorthosite,  and  near  the  southeast 
shore  of  Island  bay  a  portion  of  the  latter  rock  appears  to  be  included  in  the 
granite ;  but  this  relationship,  on  which  Lawson  and  Winchell  and  Grant 
differ,  I  am  not  able  to  settle  with  certainty.  At  two  places  where  granite 
and  anorthosite  come  together  a  few  feet  or  inches  of  dark  green  horneblende 
rock  intervene. 

A  few  dikes  of  felsite  or  microgranite  cut  the  schistose  and  granitic  rocks 
of  the  region,  but  none  were  observed  in  the  anorthosite.  Under  the  micro- 
scope none  of  these  rocks  prove  to  be  true  felsites,  all  being  distinctly  granular. 
In  addition  to  the  massive  rocks  so  far  mentioned,  some  badly  weathered 
diabases  occur  along  side  of  the  anorthosite,  perhaps  representing  a  third  facies 
of  magma  belonging  to  this  old  eruptive  center  ;  but  no  point  of  special  inter- 
est was  observed  in  thin  sections  made  from  them. 

Lawson  looks  on  the  anorthosite  and  granite  areas  as  representing  the 
orij?in  of  the  base  of  a  truncated  boss  which  protruded  through  the  lower  part  of  the  Kee- 
and'^Sanfte  watin,  and  suggests  that  they  may  represent  the  vent  through  which  first  basic 
bosses,  and  its  and  afterwards  acid  volcanic  materials  were  poured  forth,  forming  parts  of  the 
persistency  of  upper  Keewatin.^*  If  they  are  plutonic  bosses,  and  not  laccolitic  as  Lawson 
•^°*'  assumes  in  the  case  of  the  Malignites  intrusive  on  Poohbah  lake  not  far  dis- 

tant, there  is  every  reason  to  believe  that  the  gold-bearing  veins  cutting  the 
granite  may  continue  to  great  depths.  The  development  work  thus  far  done 
in  the  region  shows  no  sign  of  their  running  out  at  a  depth  of  two  hundred  feet. 


i 


Other   Granite   Bosses. 

During  the  summer  a  similar  association  of  fissure  veins  containing 
promising  amounts  of  free  gold  with  granite  bosses  pushing  through  Huronian 
(or  Keewatin)  schist  was  observed  in  various  parts  of  the  great  archsean  area 
of  western  Ontario  ;  but  anorthosite  was  found  only  at  Bad  Vermilion.  On 
account  of  the  economic  importance  of  the  gold-bearing  fissure  veins  occurring 
in  these  granitic  rocks,  specimens  from  most  of  these  outcrops  have  been 
studied  and  the  more  important  instances  will  be  referred  to  here. 

••Geol.  Sur.  Can.,  p.  66  and  67  F. 
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At  about  the  most  westerly  point  in  the  Province,  on  Bag  bay,  an  arm  Graniu  of  tU» 
of  a  second  Shoal  lake  near  the  border  of  Manitoba,  very  rich  gold  quartz  ^^  ^*^- 
occurs  in  what  seems  to  be  a  wide  and  continuous  vein  in  granite.  Two  speci- 
mens of  the  country  rock  prove  to  differ  considerably.  One  consists  of  rather 
shattered  quartz,  little  orthoclase  and  much  plagioclase,  often  idiomorphic  and 
having  a  zonal  structure,  with  a  considerable  amount  of  brown  biotite.  Except 
for  the  color  of  the  mica,  this  rock  is  very  like  many  examples  from  the  Bad 
Vermilion  boss.  The  other  specimen  is  red  in  color,  and  of  a  very  different 
structure  as  seen  under  the  microscope.  The  felspar  is  mainly  orthoclase  or 
microperthite  and  is  greatly  intergrown  with  quartz  as  micropegmatite,  and 
the  small  amount  of  mica  present  is  colorless.  This  is  perhaps  a  dyke  rock 
penetrating  the  other  granite. 

The  next  examples  to  be  described  were  sent  from  the  Regina  mine  on  r^ixe  iUexnn 
Whitefish  bay,  Lake  of  the  Woods,  a  mine  which  is  now  a  steady  producer  ni>n«. 
of  gold.  Of  the  three  specimens  sent,  one  is  pale  greenish  in  color  and  under 
the  microscope  is  found  to  consist  of  much  quartz,  some  weathered  ortho- 
clase and  a  large  amount  of  somewhat  idiomorphic  plagioclase  with  a  little 
muscovite.  Though  the  rock  looks  quite  unlike  most  of  the  Bad  Vermilion 
granites,  its  general  structure  and  miqeralogical  composition  are  closely  like 
them.  Another  example  is  flesh-colored  and  schistose,  and  consists  of  crushed 
quartz  and  felspar  largely  changed  to  sericite.  The  third  rock  is  quite  unlike 
the  others,  and  affords  a  fine  example  of  micropegmatite  with  scarcely  any 
mica.  It  is  probably  a  dyke  rock.  I  must  thank  Mr.  Motley,  who  was  in 
charge  of  the  mine,  for  the  specimens  examined. 

To  the  east  of  Bad  Vermilion  lake,  at  the  Harold  lake  mine  near  the 
Seine  river,  we  find  gold-bearing  fissure  veins  in  a  pale  green  granite  or  ukc  mine  and 
protogine,  greatly  weathered  but  still  showing  idiomorphic  plagioclase  with  Sawbill  lake 
crushed  quartz  and  sericite.  The  Sa^  bill  lake  quartz  veins,  which  are  of  a 
promising  character  and  will  be  worked  next  summer,  also  occur  in  a  plagio- 
clase granite  of  a  very  similar  kind,  sometimes  sheared  into  a  «^uartz 
sericite  schist  The  specimens  examined  were  kindly  furnished  by  Mr. 
Ohewett,  of  Toronto. 

It  will  be  seen  then  that  eruptive  granites,  unusually  siliceous  and  rich  Kruptir* 
in  plagioclase,   pushing  through  green   Keewatin  schists,  contain  auriferous  ^anite* 
fissure  veins  at  a  number  of  points  in  the  west  of  the   Province  ;  and  it  is  att«ntion  of 
evident  that  such  granite  bosses  deserve  careful  examination  by  explorers.         exporen. 

Whether  the  granite  itself  is  the  bearer  of  the  gold,  which  may  then  be 
looked  en  as  laterally  secreted  in  the  veins  ;  or  the  green  schists  supply  the 
metal  and  the  veins  in  the  granite  simply  furnish  a  place  of  deposit  from 
circulating  waters,  has  not  yet  been  determined. 


Lakk   Supkriob  Rkqioi*. 
It  is  altogether  probable  that  in  many  localities  beside  the  ones  hitherto  Qrnnite  and 

referred  to.  granite  bosses  will  be  found  associated  with  gold  bearing  veins.  Byenitemait^t 

'  o  "^  at  Jackbuh 

The  only  oth'er  instance  studied  by  us  is  that  of  Jackfish  bay,  about  a  hun-  bay.  north 

dred  and  thirty  miles  east  of  the  Sawbill  lake  instance.     Here  a  large  mass  gj^^ri'or.* 

of  granite  and  syenite  interrupts  the  Huronian  schistp,  and  contains  a  small 
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vein  carrying  free  gold  just  where  the  railway  bends  westward  from  the 
shore  of  the  bay.  This  was  developed  slightly  some  years  ago  by  the  Messrs. 
McKellar,  but  proved  too  small  and  pockety  to  be  of  value.  The  immense 
vein  of  gold-bearing  quartz  called  the  Empress  mine  lies  in  the  schists  a  half 
mile  north  of  this  boss,  and  may  have  been  influenced  by  its  presence. 

ROCKS     OF    JACK  FISH     BAY. 

At  the  Jackfish  bay  station  red  syenite  shows  itself,  the  Huronian  rock& 
being  found  a  short  distance  to  the  northeast.  It  is  a  hornblende  syenite 
containing  much  microcline  and  a  little  quartz,  and  is  quite  unlike  any  of 
tiie  western  granites  so  far  described. 

Near  the  Empress  mine,  three  or  four  miles  north  of  the  station,  and  also 
on  the  west  side  of  the  bay,  the  rock  is  gray  or  faintly  flesh-colored,  and  dis- 
tinctly a  granite.  A  microscopic  examination  proves  that  it  resembles  those 
previously  described.  Both  sections  examined  contain  much  quartz  and 
plagioclase,  the  latter  often  idiomorphic.  Orthoclase  is  present  in  smaller 
amounts.  The  specimen  from  the  railway  cutting  on  the  shore  of  the  bay 
contains,  as  the  dark  constituents,  much  hornblende  and  a  little  biotite ;  the 
specimen  from  near  the  mine,  only  biotite.  Titanite  occurs  as  large  brown 
crystals  in  each. 

Some  dikes  that  cut  the  granite  near  a  tunnel  on  the  west  side  of  Jack- 
fish  bay  were  studied.  They  run  about  east  and  west  and  are  well  displayed 
Dikes  cutting  as  dark  bands  in  the  granite  cliff.  The  widest  is  twenty-two  paces  across, 
medium  grained  and  gray  in  color  in  the  middle,  compact  and  black  at  the 
edge.  A  thin  section  shows  that  the  rock  from  the  middle  of  this  dike  is 
quartz  diabase,  consisting  of  quartz,  chiefly  inter-grown  with  felspar  as  micro- 
pegmatite,  plagioclase,  common  augite  and  biotite,  the  latter  having  a  curious 
dithroism,  red-brown  and  green  with  nearly  equal  absorption.  Magnetite 
and  slender  needles  of  apatite  occur  as  accessory  minerals.  The  dark  rock 
from  the  edge  of  the  dike  is  very  strikingly  porphyritic  in  thin  sections,  slen- 
der laths  or  wider  crystals  of  plagioclase  and  augite  crystals  or  polysomatic 
masses  lying  in  a  very  fine  grained  groundmass  consisting  chiefly  of  augite, 
magnetite  and  minute  plagioclase  strips.  Both  augite  and  plagioclase  exist 
then  in  two  generations.  The  rock  from  the  edge  of  the  dike  seems  more 
basic  than  that  from  the  middle,  but  no  analysis  was  made  to  settle  the  matter 
quantitively.  This  dike  has  many  points  in  common  with  some  dikes  in  the 
Rainy  lake  region  as  described  by  Lawson.^^  A  second  dike  is  twenty-four 
feet  wide,  and  consists  of  diabase  of  the  ordinary  type,  free  from  quartz.  The 
third  dike  is  much  narrower,  being  only  three  feet  wide,  and  presents  one 
peculiar  feature,  since  it  cleaves  into  thin  plates  parallel  to  the  walls  in  which 
it  is  enclosed.  Under  the  microscope  it  proves  to  be  of  the  ordinary  type, 
diflering  from  the  last  only  in  containing  some  roundish  masses  of  serpentine 
that  may  represent  olivine. 


the  granite. 


SILVER    ISLET     ROCKS. 


The  Silver 
Islet  dike . 


Specimens  were  taken  from  the  Silver  Islet  dike,  which  apparently  was 
the  silver  bearer  of  that  famous  mine,  since  the  vein  was  rich  only  in  or  near 
this  dike.     The  rock  is  green  gray,  coarse  grained  and  somewhat  variable  in 

•^7Geol.  Sur.  Can.,  1887,  p.  158  F,  etc. 
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character.  One  specimen  contains  slender  prisms  of  a  minernl  that  at  6r8t 
glance  suggests  hornV)lende.  Under  the  microscope  one  finds  that  the  rock  is 
a  badly  weathered  quartz  diabase.  The  hornblende-like  mineral  consists  of 
serpentine,  most  of  the  fibers  parallel  to  the  longest  axis,  giving  parallel  or 
nearly  parallel  extinction.  In  places  however  the  fibers  are  confused.  No 
augite  of  any  kind  remains,  serpentine  and  a  little  brown  biotite  replacing  it. 
The  felspar  also  is  greatly  decayed,  though  the  edges  are  commonly  somewhat 
fresh.  The  quartz  sometimes  occurs  as  quite  large  masses  filling  interstices,  but 
is  generally  intergrown  with  felspar  as  micropegmatite.  The  (quartz  beems 
undoubtedly  primary,  showing  no  mosaic  structure  and  containing  the  usual 
inclusions,  apatite  needles  and  cavities  containing  a  fluid  and  bubbles. 

A  finer  grained  diabase,  apparently  part  of  a  sheet,  not  a  dike,  was 
obtained  at  the  village  on  the  mainland  opposite  Silver  islet.  It  is  much 
fresher  and  of  a  quite  different  habit.  The  augite  is  purplish  gray  and  not 
greatly  weathered  ;  the  plagioclase  too  is  well  preserved.  Very  little  quartz 
occurs  in  this  rock,  and  what  there  is  shows  hardly  a  trace  of  the  micropeg- 
matite structure. 

The  associated  rock  is  a  dark  gr&y  Animikie  slate  or  shale,  having  no  points 
of  special  interest. 


Intkbksting   Minkrals. 

In  addition  to  the  minerals  mentioned  in  last  year's  report,  two  interest-  Native 
ing  specimens  of  minerals  from  the  Lake  of  the  Woods  region  have  been  given  '^'^PP*'' 
me  by  Mr.  J.  S.  Whiting  of  Hat  Portage. 

One  specimen  consists  of  tiny  but  wonderfully  perfect  crystals  of 
native  copper  from  Andrew  bay,  Lake  of  the  Woods.  These  crystals  are  all 
twinned  octahedra  or  groups  of  such  twins,  the  twinning  being  after  the  spinel 
law.  Few  of  the  crystals  are  more  than  an  eighth  of  an  inch  long  They 
were  picked  out  of  a  weathered  schist,  and  are  certainly  the  cleanest  cut 
copper  crystals  I  have  ever  seen. 

The  other  specimen,  which  comes  from  Gold  creek,  Pine  Portage  bay,  con-  and  Heaaite. 
tains  the  rare  silver  telluride,  Hessite,  hitherto  unknown  in  Ontario.     The 
mineral  occurs  as  lead  gray  plate-like  masses  with   quartz  and   a  very  little 
pyrite    and    chalcu-pyrite.     An   almost   pure   bit   weighing  .075   grams  was 
analysed  by  Mr.  Lawson  with  the  following  results  : 

Tellurium     3.^.. 40 

Silver «1 .  01 

Total 96 .  41 

Specific  gravity 7 .  968 

No  gold  was  found  after  precipitating  the  silver  ;  and  the  loss  of  3  59  per 
cent,  probably  represents  a  little  iron  or  copper  pyrites.  The  small  amount 
available  for  analysis  prevented  the  determination  of  any  other  constituents. 
If  we  estimate  the  tellurium  and  silver  found  as  representing  the  pure  mineral, 
we  get  the  percentage  36.67  Te,  to  63.20  Ag,  which  comes  very  close  to  the 
theoretical  composition  of  Hessite,  Ag.Te. 

This  is  the  third  tel'uridc  thus  far  found   in   On'ario,   sylvanite   having 
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been  reported  from  several  pointi  in  the  gold  region  west  of  lake  Superior, 
and  a  telluride  containing  lead,  probably  nagyagitt,  having  bten  obtained  at 
the  Huronian  mine,  as  reported  by  Dr.  Ellis  of  the  School  of  Science, 
Toronto. 

Since  the  account  of  the  Ontario  occurrence  has  been  written,  Hes6it« 
has  been  found  in  the  Kootenay  region  in  British  Columbia,  making  a  second 
locality  in  th«  Dominion  for  this  rare  mineral. 


SECTION     III. 

A  TOUR    OF    INSPECTION    IN    NORTHWESTERN 

ONTARIO. 

Windsor  to  Four  William. 
The  route  of  all  steamers  of  the  Canadian  Pacitic  Railway  Co's  lake  line 
was  until  last  year  across  Georgian  bay,  lake  Huron  and  lake  Superior,  from 
Owen  Sound  to  Fort  William  ;  but  for  part  of  the  season  last  year  one  of 
the  boats  was  put  upon  a  new  route,  from  Windsor  to  Fort  William.  As 
part  of  a  larger  scheme  of  exploiting  some  of  the  newer  mineral  districts  in  the  ^'o^  WUHm 
northwestern  regions  of  the  Province,  I  had  arranged  with  the  Inspector  of 
Mines  to  undertake  a  share  of  his  duties  by  visiting  mines  and  mining  works 
on  the  Seine  river  and  Lake  of  the  Woods ;  and  leaving  Toronto  by  the 
Oredit  Valley  division  of  the  Canadian  Pacific  I  got  on  board  the  Alberta 
-(Captain  McAllister)  at  Windsor,  on  Saturday,  10th  August,  having  as  com- 
panions Mr.  John  Cameron,  of  the  London  Advertiser,  and  my  son.  The 
<lay  was  intensely  warm,  and  the  run  up  by  rail  was  more  unpleasant  than  it 
might  have  been  by  reason  of  the  clouds  of  dust  which  came  pouring  in  at 
every  open  window.  They  will  manage  these  things  better  in  Bellamy's  time  ; 
but  they  might  be  better  managed  in  ours,  as  to  dust  at  any  rate,  if  not  as  to 
heat.  Even  on  the  steamers  it  is  not  always  possible  to  escape  the  heat,  for 
out  in  the  midst  of  lake  Huron  next  day  men  were  uncomfortably  warm  in 
the  lightest  of  summer  clothes. 

It  was  3  o'clock  in  the  afternoon  when  the  Alberta  left  her  dock,  and  the 
sun  was  beating  down  with  a  force  which  kept  the  mercury  up  in  the  nineties.  ^^u'Jf 
"*'  Bide  a  bit  for  lake  Huron,"  the  Scotch  captain  said  ;  but  the  first  breath  of 
**•  caller  air  "  was  caught  on  lake  Superior.  There  was  no  rush  to  get  up  the 
lakes  however,  for  the  berths  of  the  Alberta  were  not  more  than  half  taken. 
Perhaps  this  was  not  so  much  because  men  and  women  did  not  desire  a  more 
congenial  climate,  as  that  they  did  not  have  the  means  to  get  away.  It  was 
a  general  complaint  at  the  summer  resorts  of  the  upper  lakes,  I  found,  that 
tourists  were  much  fewer  than  usual  last  year. 

The  sail  out  of  the  Detroit  river,  across  lake  St.  Clair  and  up  the  St.  Clair 
river,  is  very  pleasant,  although  the  scenery  is  quiet.  Many  boats  are  coming 
And  going,  singly  and  in  long  tows — passenger  boats,  sailing  vessels,  whale, 
backs  and  steam  barges,  many  of  great  size,  besides  tugs,  yachts  and  launches 
large  and  small  and  suited  to  every  need  and  taste. 

Detroit's  island  park,  which  we  passed  to  the  left,  has  been  very  much 
improved  during  recent  years,   with  walks,  driveways,   waterways,  bridges,  P*"^'^» 
playgrounds,  plantations  of  trees  and  gardens  of  tlowers,  and  thousands  of 
oitizens  flock  to  it  for  recreation  in  the  warm  summer  days. 

The  canal  at  the  mouth  of  St.  Clair  river,  which  I  saw  in  course  of  con- 
struction thirty  years  ago,  affords  safe  and  easy  passage  for  the  largest  boats  The  can«J  is 
n  the  lakes  ;  yet  it  is  none  <oo  deep  for  the  present  low  level  of  the  water. 
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The  work  was  undertaken  by  the  government  of  the  United  States,  although 
it  now  appears  that  it  is  in  part  if  not  wholly  on  the  Canadian  side  of  the 
international  line.^  Along  the  upper  (nd  rows  of  handsome  cottages,  with 
here  emd  there  club  houses  of  imposing  size,  have  been  built  on  piles  over  th& 
water,  giving  one  an  idea  of  Venice  who  never  saw  the  city  of  the  Doges. 
The  mosaics  and  colors  of  the  Venetian  architecture  are  conspicuous  enough 
in  shingle  and  stain,  and  the  long  rows  of  columns  and  the  loggia  are  not 
wanting  ;  but  the  longer  one  looks  at  these  houses  on  piles,  the  more  they  sug- 
gest an  idea  of  the  lake  dwelling  age. 
Sftrni*'! island  ^^^'g  island  (Isle  aux  Cerfs)  in  the  river  St.  Clair  is  Sarnia'a  park,  and  it  is 

park.  a  very  pretty  resort.     The  lower  two-thirds  of  it  is  wooded,  and  the  upper 

end  looks  like  a  well  kept  lawn.  A  number  of  cottages  occupy  the  east  side 
close  to  the  river  ;  while  on  the  Canadian  bank  were  seen  many  camping 
parties  in  tents  and  cabins,  and  on  island  and  mainland  troops  of  children 
welcomed  our  boat  with  joyous  shouts. 

The  Alberta  called  at  Sarnia  and  tied  up  for  an  hour,  taking  on  a  few- 
passengers  and  a  large  quantity  of  freight.  The  palace  steamer  Northwestern 
came  in  a  few  minutes  later  and  crossed  over  to  Port  Huron,  having  leffc 
Detroit  at  4  o'clock.  She  is  a  boat  of  graceful  lines,  and  one  of  the  swiftest. 
on  the  lakes,  yet  it  is  doubtful  if  she  is  earning  a  dividend. 

It  was  dark  when  the  Alberta  left  Sarnia,  and  timid  passengers  were  expect- 

ing  a   blow  on  lake   Huron ;  but  Sunday   morning  broke  clear  and  warm^ 

^    .  ,  without  a  ripple  on  the  water.      A  dim  haze  gave  a  weird  effect  to  the  many 

Huron.  sailing  vessels  and  steamers  to  be  seen  on  every  side  of  us,  plowing  their  ways 

northward  and  southward  and  leaving  no  trace  of  a  furrow  behind. 
«    ,  •  Early  in  the  afternoon  we  began  to  sight  the  Michigan  shore,  and  at  4.30 

island.  we  reached  Mackinac  island  and  learned  that  the  Northwestern  had  come  in 

at  9  in  the  morning.  She  had  a  start  of  half  an  hour  at  Port  Huron  :  yel  the 
run  was  made  in  seven  hours'  less  time  than  the  Alberta's,  which  two  or  three 
years  ago  was  one  of  the  fastest  boats  on  the  great  lakes.  The  instance  illus- 
trates another  revolution  in  rapid  transit. 

Mackinac  has  points  of  resemblance  to  Quebec.  The  town  is  on  the  lower 
ground,  a  few  feet  above  the  lake  level.  The  fort  crowns  a  high  escarpment 
behind,  its  white  walls,  the  officers'  quarters,  barracks  and  blockhouses  pre- 
senting a  very  picturesque  view.  There  are  beautiful  drives  over  the  island,, 
much  of  which  is  thickly  clothed  with  cedar.  Among"  the  points  of  interest 
one  should  not  fail  to  take  in  are  the  Natural  Arch  on  a  cliff  through  which 

^  The  boundary  between  Canada  and  the  United  States  from  the  foot  of  lake  St.  Clair 
to  the  foot  of  lake  Huron,  according  to  the  declaration  and  decision  of  the  Commissioners  of 
Great  Britain  and  the  United  States  under  the  sixth  article  of  the  Treaty  of  Ghent,  1814, 
respecting  boundaries,  and  signed  at  Utica,  18th  June,  1822,  is  described  as  follows : 

"...  To  the  northwest  of,  and  near,  the  island  called  Isle  k  la  Pfiche,  to  lake  St. 
Clair  ;  thence,  through  the  middle  of  said  lake,  in  a  direction  to  enter  that  mouth  or  channel 
of  the  river  St.  Clair,  which  is  usually  denominated  the  Old  Ship  Channel ;  thence,  along^ 
the  middle  of  said  channel,  between  Squirrel  island  on  the  southaast,  and  Herson's  island  on 
the  northwest,  to  the  upper  end  of  last  mentioned  island,  which  is  nearly  opposite  Point  au 
Chines,  on  the  American  shore ;  thence,  along  the  middle  of  the  river  St.  Clair,  keeping  to 
the  west  of,  and  near,  the  islands  called  Belle  Riviere  Isle,  and  Isle  aux  Cerfs,  to  Take 
Huron."— Hertslet's  Treaties,  vol.  iv,  p.  497. 
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one  sees  a  patch  of  blue  water,  and  Sagar  Loa^,  which  stands  like  a  monument 
on  the  denuded  plain  of  Upper  lielderherg  ;  old  Fort  Kolmes  on  the  tableland 
behind  the  highest  escarpment,  300  fe<)t  above  the  lake,  which  the  British 
and  Canadians  built  and  occupied  in  the  War  of  1812  15,  and  the  battle- 
ground behind  it  where  the  Americana  were  pu*:  to  rout  ;  Lover's  Leap  and  Mackinao  to 
Pontiac'd  Lookout,  on  the  cliff  upon  the  south  side  of  the  island,  and  the  m^^o^^®" 
elegant  cottages  and  grand  hotel  along  the  drive  down  the  slope  to  the  village 
again.  The  island  has  had  many  upsand  downs  since  the  first  Jesuit  mission 
wag  planted  there  225  years  ago,  but  thede  are  a^  nothinc  to  th^  far  more  real 
ups  and  downs  in  its  geologic  history,  so  clearly  revealed  by  the  rock  forma- 
tions and  the  bold  outlines  of  the  wave-cut  terraces. 

The  Majestic,  of  Colling  wood,  a  new  and  fine  steamer  built  for  the  north 
•shore  traffic,  was  at  Mackinac  before  us,  and  we  left  together  at  midnight  ffjr 
Sault  Ste.  Marie,  it  was  said  that  the  two  boats  had  ractjd  over  the  same 
oourde  on  the  previous  trip  and  another  trio^l  of  speed  was  expected  this  time, 
but  if  it  took  place  the  fact  was  hidden  from  the  passengers.  The  Alberta 
took  the  new  channel  cut  through  on  the  American  side  behind  Sigar  island, 
which,  besides  affording  deeper  water  than  St.  George's  lake,  shortens  the 
distance  several  milee.  She  reached  her  dock  at  Sault  Ste.  Marie  at  9.30 
Monday  morning. 

The  Canadian  canal  was  not  completed  at  that  time,  although  the  last 

touches  were  being  put  upon  it ;  and  so  the  Alberta  had  to  await  her  turn  to 

€nter  the  canal  on  the  American  side.      Owing  to  the  enormous  increase  in  The  Sault  mod 

the  canals, 
the  lake  traffic,  tedious  delays  have  oocurred  at  the  Sault  during  recent  years. 

Occasionally  vessels  have  been  detained  \ren  or  twelve  hours,  following  a  storm 
or  fog,  but  the  boat  was  fortunate  which  under  the  most  favoring  circum- 
stances got  through  without  a  loss  of  four  or  five  hours.  It  looked  from  the 
number  of  ves^ls  waiting  above  and  below  as  though  we  might  not  get  away 
before  three  or  four  o'clock  in  the  afternoon,  and  passengers  betook  them- 
selves to  see  the  sights  of  the  })lace. 

Several  parties  enjoj'ed  the  sensation  of  shooting  the  rapids  in  Indian 
canoes,  if  there  be  joy  in  getting  within  arm's  reacb  of  death  of  one's  free 
will.  Thirty  years  ago  I  one  day  took  a  stroll  through  the  old  cemetery  of 
the  Michigan  town  and  came  across  the  graves  of  a  party  of  six  men  and 
women,  lying  side  by  side,  and  the  record  of  the  headstones  told  how  they 
had  perished  together  in  an  attempt  to  shoot  the  waters  of  the  relentless 
Sault.  That  has  been  lesson  enough  for  me ;  I  get  out  of  the  wild  rrver  all 
the  enjoyment  I  want  from  some  safe  point  on  terra  firma. 

The  captain  had  warned  us  against  going  too  far  away,  and  on  no  account 
to  think  of  doing  the  Canadian  canal,  as  he  would  enter  the  lock  at  the  first 
chance  and  wait  not  a  minute  for  any  man.  A  few  of  us  theretor*^  spent 
most  of  the  time  looking  over  the  works  of  the  now  lock  of  the  American 
canal,  a  gigantic  enterprise  now  nearing  completion.  The  walls  of  cut 
masonry  are  45  feet  high  from  the  floor  and  400  feet  long,  with  a  width  of 
80  feet,  and  the  workmanship  and  the  equipments  are  of  the  l>e8t  which  the 
wit  of  engineers  can  devise.     This  is  no  doubt  the  largest  lock  in  America, 
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and  perhaps  in  the  world,  but  it  yet  remains  to  be  shown  that  a  larger  number 
of  vessels  can  be  passed  through  it  in  the  course  of  twenty-four  hours  thaa 
through  the  longer  but  narrower  lock  on  the  Canadian  side  of  the  river. 
This  will  be  seen  next  year  when  the  big  lock  is  finished  for  traffic. 

At  two  o'clock  in  the  afternoon,  to  the  surprise  of  many,  the  Alberta  got 
the  call  to  enter,  and  soon  she  steamed  out  of  the  canal  and  on  through  the^ 
upper  reach  of  the  river  into  the  wider  waters  of  Whitefish  bay.  One  whale- 
back  with  its  nose  deep  in  the  water  was  met  as  we  entered  the  bay,  and 
another  upward  bound  was  passed.  Barges  with  red  iron  stains  on  their 
sides  were  no  doubt  freighted  with  ore  from  the  mines  of  Michigan,  Wiscon- 
sin and  Minnesota,  bound  for  Cleveland  and  other  ports  on  lake  Erie.  A 
large  white  steamer  which  had  a  mile  the  start  of  us  out  of  the  canal  wagi 
overhauled  and  passed  off  Gros  Cap,  and  the  ease  with  which  boats  of  every 
class  were  left  behind  proved  how  stanch  and  swift  the  Alberta  is,  compared 
with  any  on  the  lakes  excepting  the  most  modern.  , 

Isle  Parisienne,  a  low-lying  and  densely  wooded  island  in  the  bay  to  our 
right,  is  interesting  as  the  seat  of  an  experimental  beaver  farm.     A  colony  of 
beavers  was  planted  there  in  1893  by  Mr.  Thomas  Kirkwood,  owner  of  the> 
fine  natural  park  on  Point  of  Pines.     In  the  spring  of  the  following  year 
none  of  the  industrious  animals  were  to  be  seen,  and  it   was  supposed   that  : 
they  had  escaped  to  the  mainland,  the  nearest  point  of  which  is  about  eight  : 
miles  distant ;    but  later  in  the  year  they  were  discovered  with   quartern 
established  upon  a  little  stream  in  the  interior  of  the  island.     The  result  of 
this  experiment  will  be  awaited  with  interest,  for  if  successful  it  may  lead  to 
the  establishing  of  many  beaver  farms  elsewhere  under  like  conditions,  and 
no  other  plan  seems  so  feasible  to  save  the  beaver  race  from   extermination. 
Isle  Parisienne  has  an  area  of  about  3,000  acres. 

Another  interesting  island  lying  near  the  route  of  steamers  to  Fort 
William,  but  out  in  the  open  lake,  is  known  as  Caribou  island.  It  lies  a  little 
within  the  Canadian  boundary  as  laid  down  by  the  Commissioners  under  the- 
Treaty  of  Ghent ;  but  being  low  it  is  not  often  noticed.  This  island  was 
visited  by  Alexander  Henry  in  1771,  and  a  very  entertaining  account  of  it 
is  given  in  his  book.  It  had  been  described  to  Mr.  Henry  by  his  Indians  two- 
years  before  while  stationed  on  Michipicoten  island  (Isle  de  Maurepas)  a» 
covered  by  a  yellow  sand,  which  he  was  credulous  enough  to  fancy  must  be 
gold.  All  that  the  Indians  knew  of  it  however  was  from  the  report  of  some 
of  their  ancestors,  concerning  whom  a  tradition  had  come  down  to  them  that^ 
being  blown  upon  the  island  by  a  storm,  they  had  escaped  with  difficulty 
from  the  enormous  snakes  by  which  it  was  inhabited,  and  which  were  the 
guardians  of  the  yellow  sand.  Mr.  Henry  was  eager  to  visit  so  remarkable 
a  spot,  but  was  unable  to  do  so  until  some  time  afterwards.  He  had  dis- 
covered copper  on  the  Ontonagan  river  in  Michigan,  and  along  the  shore 
north  of  Point  Mamainse  on  the  Canadian  side,  and  had  made  arrangements 
for  the  organizing  of  a  company  of  adventurers  to  work  the  properties  ;  but 
of  course  the  island  of  Yellow  Sands  was  the  first  in  Mr.  Henry's  mind.  The 
rest  of  the  account  is  best  given  in  his  own  words  : 
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"In  1770  Mr.  Baxter,  who  had  sailed  for  England,  returned,  bringing 
with  him  papers  by  which,  with  Mr.  Bostwick  and  himself,  1  was  constituted 
a  joint  agent  and  partner  in  and  for  a  company  of  adventurers  for  working 
the  mines  of  lake  Superior.  We  passed  the  winter  together  at  the  Sault  de 
Saint  Marie,  and  built  a  barge  fit  for  the  navigation  of  the  lake ;  at  the  same 
time  laying  the  keel  of  a  sloop  of  forty  tons.  Early  in  May,  1771,  the  lake 
becoming  navigable,  we  departed  from  Point  aux  Pins,  our  shipyard,  at  which  a  Bhipyar«J  »i 
there  is  a  safe  harbour,  and  of  which  the  distance  from  the  Sault  is  three  leagueb  p"^"*  •"* 
We  sailed  for  the  Island  of  Yellow  Sands,  promising  ourselves  to  make  oui 
fortunes,  in  defiance  of  its  serpents. 

**  After  a  search  of  two  days,  we  discovered  the  island  with  our  glass  ;  and 
on  the  third  morning,  the  weather  being  fair,  steered  for  it  at  an  early  hour. 
At  two  o'clock  in  the  afternoon,  we  disembarked  upon  the  beach. 

*'  I  was  the  first  to  land,  carrying  with  me  my  loaded  gun,  and  resolved 
to  meet  with  courage  the  guardians  of  the  gold.  But,  as  we  had  not  happened 
to  run  our  barge  upon  the  yellow  sands  in  the  first  instance,  so  no  immediate 
attack  was  to  be  feared.  A  wood  was  before  us  at  some  little  distance  from 
the  water's  edge ;  and  I  presently  discovered  the  tracks  of  cariboux. 

"  Soon  after  I  entered  the  woods,  three  of  these  animals  discovered  them- 
selves, and  turning  round,  gazed  at  me  with  much  apparent  surprise.  I  fired 
at  one  of  them  and  killed  it ;  and  at  a  mile  further  I  killed  a  second.  Their 
size  was  equal  to  that  of  a  three-year  old  heifer.  The  day  following  I  killed 
three. 

•'  The  island  is  much  smaller  than  I  had  been  led  to  suppose  it ;  its  cir- 
cumference not  exceeding  twelve  miles.  It  is  very  low,  and  contains  many  small 
lakes.  These  latter  I  conjecture  to  have  been  produced  by  the  damming  up 
of  che  streams  by  beaver,  though  those  animals  must  have  left  the  island,  or 
perished,  after  destroying  the  wood.     The  only  high  land  is  toward  the  east. 

"  A  stay  of  three  days  did  not  enable  us  to  find  gold,  nor  even  the  yellow  Exploding 
sands.  At  the  same  time,  no  serpents  appeared,  to  terrify  us  ;  not  even  the  ^  roni»n»» 
smallest  and  most  harmless  snake.  But,  to  support  the  romance,  it  might  be 
inferred  that  the  same  agency  which  hid  the  one  had  changed  the  other  ;  and 
why  should  not  the  m'igic  of  the  place  display  itself  in  a  thousand  varied 
exhibitions  1  Why  should  not  the  serpents  have  been  transformed  into  hawks  ? 
And  why  should  not  the  demons  delight  in  belying  every  succeeding  visitor, 
by  never  showing  the  same  objects  twice  1  Sure  I  am,  that  the  hawku 
abounded  when  we  were  there.  They  hovered  round  us  and  appeared  even 
angry  at  our  intrusion,  pecking  at  us,  and  keeping  us  in  continual  alarm  for 
our  faces.     One  of  them  actually  took  my  cap  from  off  my  head. 

*'  On  one  of  the  lakes  we  saw  geese  ;  and  there  were  a  few  pigeons.  The 
only  four-footed  animal  was  the  caribou,  and  this,  it  is  probal)le,  was  firit 
conveyed  to  the  island  on  some  mass  of  drifting  ice.  It  was  however  no  new, 
inhabitant,  for,  in  nomerous  instances,  I  found  the  bones  of  cariboux,  appar. 
ently  in  entire  skeletons,  with  only  the  tops  of  their  horns  projecting  from  o»ribou. 
the  surface,  while  moss  or  vegetable  earth  concealed  the  rest.  Skeletons  were 
so  frequent  as  to  suggest  a  belief  that  want  of  food  in  this  confined  litaatioa 
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had  been  the  destruction  of  many  ;  nor  is  anything  more  probable;  and  yet 
the  absence  of  beasts  of  prey  might  be  the  real  cause.  In  forests  more  ordi- 
narily circumstanced,  the  graminivorous  animals  most  usually  fall  a  prey  to 
the  carnivorous,  long  before  the  arrival  of  old  age ;  but,  in  an  asylum  such 
as  this,  they  may  await  the  decay  of  nature. 

"The  alarm  of  these  animals,  during  our  stay,  was  manifested  in  the 
strongest  manner.  At  our  first  arrival,  they  discovered  mere  surprise,  run- 
ning off  to  a  distance,  and  then  returning,  as  if  out  of  curiosity  to  examine 
the  strangers.  Soon,  however,  they  discovered  us  to  be  dangerous  visitors  i 
and  then  took  to  running  from  one  plaee  to  another,  in  confusion.  In  th»e  three 
days  of  our  stay,  we  killed  thirteen. 

"  The  island  is  distant  sixty  miles  from  the  north  shore  of  lake  Saperior. 
There  is  no  land  visible  to  the  south  of  it,  except  a  small  island^  on  which  we 
landed." 

From  the  situation  of  the  island  as  described  by  Henry,  as  well  as  from 
the  fact  that  numerous  caribou  were  found  upon  it,  there  can  be  no  doubt 
that  it  is  the  one  now  known  as  Caribou  island. 

Alone  on  lake  It  ^^^  ^'^^  o'clock  when  we  passed  between  Whitefish  and  Mamanise 

Superior.  points  into  the  wide  waters  of  lake  Superior,  and  soon  the  Alberta  steered  a 

course  to  the  north-westward,  away  from  the  track  of  the  fleet  employed  in 
the  trade  of  the  numerous  ports  on  the  American  shore  of  the  lake.  There 
was  not  a  craft  to  be  seen  when  darkness  closed  around  us  ;  yet  if  the  pro- 
menade of  the  hurricane  deck  was  all  but  deserted,  it  was  not  so  much  that 
we  had  lost  sight  of  sail  and  land  as  that  only  the  more  robust  of  the  passen- 
gers could  stand  the  change  of  temperature  in  the  open  air,  as  indicated  by  a 
fall  of  more  than  30°  in  the  thermometer  since  Sunday  noon  on  lake  Huron. 
We  were  told  on  leaving  the  Sault  canal  that  we  might  not  reach  Fort 
William  until  two  p.m.  Tuesday,  but  the  boat  made  such  good  headway  dar- 
ing the  night  that  the  point  of  Thunder  cape  was  passed  at  seven  in  the 
momingj  and  after  making  a  call  at  Port  Arthur  she  tied  up  at  her  dock  in 
the  Kammistiquia  river  at  9  30,  half  an  hour  ahead  of  the  schedule  time, 
having  made  the  run  from  the  Sault  canal  in  19^  hours. 


An  Excursion  south  of  Savannk. 

Reports  of  At  Fort  William  I  met  Peter  and  John  McKellar,  who  informed  me  of  a 

discoveries       recent  discovery  of  gold  near  Jackfish  bay  on  the  north  shore  of  lake  Superior, 
east  and  west  ^hich  they  had  prospected  and  had  found   the  vein  to  be  twenty  feet  wide 

^^^^'^™'  ^  Travels  and  Adventures  in  Canada,   by  Alexander  Henry,  pp.  226  230.     Mr.  Henry 

was  familiar  with  Captain  Jonathan  Carver's  Travels,  who  he  says  learned  something  of  the 
fables  of  the  yellow  sand,  though  he  places  the  treasure  upon  the  Isle  de  Maurepas  (Michipi- 
coten).  "One  of  the  Chipeways  told  me,"  Carver  wrote,  "that  some  of  their  people  were 
once  driven  oa  the  Island  de  Maurepaa,  which  lies  to  the  northeast  part  of  the  lake,  and 
found  on  it  large  quantities  of  heavy,  shining,  yellow  sand,  that  from  their  description  must 
have  been  gold-du^^t.  Being  struck  with  the  beautiful  appearance  of  it,  in  the  morning, 
when  they  re-entered  their  canoe,  they  attemi)ted  to  bring  some  away  ;  but,  a  spirit  of  amaz 
iag  siz",  accordiog  to  thnir  ajcnmt,  sixty  feet  in  height,  strode 'into  the  water  after  thf>m, 
and  commanded  them  to  deliver  back  wlut  they  had  taken  away.  Terrified  at  his  pigantic 
stature,  and  seeing  that  hh  ha  1  nearly  overtaken  them,  they  were  glad  to  restore  their  nhin- 
ing  treasure  ;  on  which  they  were  suffe^red  to  depart  without  further  molestation.  Since  this 
incident,  no  Indian  that  has  ever  heard  of  it.  Will  venture  near  the  same  haunted  coast." 
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and  a  mile  in  length,  yielding  gold  in  paying  quantities  clean  across.  They 
had  procured  a  survey  of  three  locations  and  hoped  to  more  thorougrily 
explore  them  during  the  fall  with  a  view  to  organize  a  working  company. 
They  also  suggested  that  I  should  visit  the  Quartzite  mine  near  the  Mattawin 
river,  which  was  reported  to  be  an  extensive  ore  body  of  country  rock  assay- 
ing ^6  to  S8  per  ton.  I  went  over  to  Port  A.rthur  \)y  the  tramroad  and  saw 
Crown  Timber  agent  Munroe,  with  whom  1  arr^ng« d  to  visit  Silver  Islet  and 
the  Black  Ba,y  region  upon  my  return  from  the  w»  st. 

A  telegram  and  letter  received  from  Dr.  Coleman  at  Savanne  informed  j)^.  Coleman** 
me  that  he  was  in  camp  there,  having  just  arrived  from  Rainy  Uko,  and  was  party  at 
ready  to  start   on  a  projected    week's  exploration  of  the   lake  Shebandowan 
country,  which  we  had  previously  planned  to  make  together.      A  quantity  of 
supplies  was  purchased  for  this  tour,  as  suggested  by  Dr.  C,  and  everything 
was  made  ready  to  take  the  first  train  for  the  west. 

The  railway  time  goes  back  an  hour  at  Fort  William,  where  the  Cana- 
dian Pacific  enters  upon  the  24-hour  system,  and  the  hours  from  noon  to 
midnight  are  counted  as  from  12  to  24  o'clock.  Our  train  was  an  hour  late, 
and  did  not  leave  until  23  o'clock.  Savanne  was  reached  at  1.45  \Vedne8dKy 
morning,  and  there  being  no  hotel  accommodation  in  the  place  the  acation 
master  kindly  provided  beds. 

I  rose  at  5.30  and  walked  down  to  the  Savanne  river,  a  quarter  of  a  mile 
south  of  the  station,  where  Dr.  Coleman  and  his  party  had  pitched  their  tents. 
The  forenoon  was  occupied  in  completing  the  outfit  for  our  excursion  to  lake 
8hebandowan.  A  shower  of  rain  fell  in  the  morning  and  the  wind  rose, 
which  made  the  start  uncertain,  but  at  12.30  p.m.  we  broke  camp  and  left  at 
a  venture,  with  four  canoes  and  a  party  of  eight,  including  two  guides  and  a 
cook. 

ON    LAO    DES    MILLE   LAOS. 

The  Savanne  river  is  sluggish,  with  reedy  banks  all  the  way  to  its  Savanne  river 
mouth,  a  distance  of  two  miles  from  the  station.  The  bay  into  which  it  ^  ^*"^  point. 
empties — one  of  the  innumerable  arms  of  Lie  dea  Mille  Lacs — is  about  a 
mile  wide,  and  on  the  north  side  of  it  is  the  new  saw  mill  and  buildings  in  course 
of  erection  by  the  Savanne  Lumber  Company.  On  the  south  side  is  a  low 
rocky  point  covered  with  small  birch.  The  lumpy  reddish-brown  waters  ol 
the  bay  gave  a  hint  of  what  might  be  looked  for  in  the  open  lake,  which  we 
entered  around  the  point  with  a  head  sea  on.  We  made  west  for  Birch 
island,  where  there  was  an  Indian  encampment,  and  having  bought  some 
whitefish  we  took  thence  a  course  south  towards  Sand  point,  keeping  for 
safety  as  well  as  we  could  in  the  shelter  of  the  islands.  It  was  four  o'clock 
when  we  reached  the  point,  although  the  distance  from  Savanne  was  not 
more  than  ten  miles  by  the  course  we  took,  but  as  the  wind  wm  rising  and 
the  waves  were  breaking  violently  over  the  spit  which  here  extends  nearly 
across  the  lake,  it  was  not  deemed  safe  to  venture  into  the  wider  reach  of 
waters  beyond. 

There  was  another  reason,    too.       Bread   was   required   for    next    day's 
rations,   and  no  place  is  so   favorable   for   the   successful    baking   of     it   as   a 

8   B.M. 
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good  sand  beach.  A  tin  oven  (the  Connecticut  baker  of  our  boyhood  days) 
is  good  enough  for  a  small  loaf  or  a  pan  of  cakes  or  buns,  and  we  had  one  of 
them  ;  but  to  bake  a  fifteen  or  twenty-pound  loaf  for  a  camping  party  there  is 
nothing  so  suitable  as  the  old-fashioned  round  and  flat-bottomed  cast-iron  pot 
with  a  cast-iron  lid,  such  as  our  mothers  used  in  the  wide  old-fashioned  fire- 
place of  the  log  cabin,  before  the  days  of  the  cooking  stove.  Well,  our  Indian 
cook  having  first  built  a  hot  fire  on  the  sand,  and  having  got  through  with  the 
preliminaries  of  mixing,  setting  and  kneading,  draws  the  fire  at  one  end,  scoops 
a  hole  into  the  now  thoroughly  heated  bed  for  the  pot,  which  is  deposited  with 
its  charge  of  light  and  spongy  dough  and  carefully  covered  with  the  lid,  piles 
the  hot  sand  all  around  and  over  the  poti,  and  sits  down  like  a  Stoic  until  the 
big  brown  loaf  is  done  and  well  done.  Perhaps  it  was  the  strong  baker's  of 
the  Manitoba  No.  1  hard,  or  the  cooking  in  the  old-fashioned  pot,  or  maybe 
the  appetite  which  comes  to  one  who  lives  and  works  and  sleeps  in  the  bracing 
air  of  our  northern  woods  ;  but  surely  no  more  toothsome  bread  has  ever  been 
baked  than  that  which  our  Indian  cook  supplied  from  his  improvised  oven  in 
the  hot  sands. 

A  portion  of  Sand  point  was  occupied  last  summer  as  a  garden  by  one  of 
the  Indians  of  the  Poplar  Point  reserve,  which  village  may  be  seen  about  a 
mile  and  a  half  beyond,  towards  the  south.  It  had  a  promiscuous  crop  of 
potatoes,  cabbage,  beets,  peas  and  beans,  and  although  the  soil  was  not  rich  all 
were  growing  thriftily. 

A  path  leading  from  the  garden  towards  the  village  was  folio  nved  about 
a  hundred  yards  south,  to  a  spot  where  Dr.  Coleman  had  discovered  a  skeleton 
four  days  before,  on  his  way  up  the  lake.  It  was  exposed  in  the  face  of  the 
bank,  which  is  gradually  being  cut  down  by  the  action  of  the  water,  and  the 
doctor  had  carried  away  with  him  the  skull,  leaving  the  rest  of  the  skeleton 
intact.  The  skull  was  large  and  round,  with  an  oblong  hole  on  the  right 
side  above  the  ear,  the  result  very  probably  of  a  blow  from  a  tomahawk  or 
other  lethal  weapon.  The  front  teeth  were  worn  down,  but  were  otherwise 
sound  and  well  preserved.  The  body  had  been  buried  in  a  sitting  posture, 
facing  the  south,  in  a  bed  of  gravel  about  three  feet  below  the  surface  and 
fifteen  feet  above  the  lake.  Below  it  to  the  water's  edge  was  a  bedded  deposit 
of  fine  sand.  We  removed  the  remaining  bones  with  the  help  of  a  pick,  and 
from  the  measurement  of  the  thigh  and  shin  bones  it  is  estimated  that  the 
man  when  living  stood  not  less  than  six  feet  in  height  and  possibly  six  feet 
thre^B  inches.  The  vertebrsB  were  disjoined,  and  the  pfelvis  bones  were  decayed. 
Fragments  of  pottery  were  found  with  the  body,  the  rim  wi^th  markings  on 
the  outer  side ;  the  inner  surface  was  of  a  bright  red  color  and  the  vessel  had 
apparently  held  small  pieces  of  red  pigment. 

Our  camp  was  astir  Thursday  morning  at  six,  wo  breakfasted  at  sevei)^ 
and  althougii  the  headwind  was  still  freah  our  flotilla  of  four  canoes  set  out 
across  the  bar,  taking  a  southwesterly  course  down  the  lake.  VVe  c  died  at 
Poplar  point  to  pay  the  owner  of  the  garden  for  a  .^up,ply  of  potatoes  and 
othelr  vegetables  taken  at  Sand  point.  There  are  about  one  hundred  Indians 
at  this  reserve,  and  twice  as  niQ.r\^  dogs,  and  the  whole  villag  5  gathered  around 
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U8  for  a  pow-wow.      Among  the  rest  was  Oliief  Peter,   who  walked  over  from  chief  Peter. 

his  teepee  with  the  looks  and  air  of  a  patriarch.      He   has  lonf<    wliite    heard 

and  moustaches  and  shaven  cheeks,  and  although  his  figure  is  slightly   bent 

he  is  strong  and  vigorous.     Peter  told  us  that  he  is  a  hundred  years  old,   but 

he  does  not  appear  to  be  more  than  seventy-five.      He  has  great  grand  children 

twelve  years  old,  and  children  younger  than  they,  for  he  has  been  three  times 

married,  and  has  two  wives  living  with  him  now,  on(;of  whom  was  an  adopted 

daughter.      Ohief  Peter  does  not  know  when  his  people  came  to  live  at  Poplar 

point  ;   his  father  had  been  born  there,  and  his  grandfather  ;  his    people  had 

always  been  there.     They  are  pagans  on  this  reserve,  and  do  not  want  to  be 

anything  else.    Chief  Peter  had  noticed  that  Ohristian  Indians  would  not  work, 

"  too  much  soul,"  and  (a  good  St.  Paul  rule  of  which  this  Peter  had  likely  never 

heard)  if  one  did  not  work  he  should  not  eat,  and  "Injun  bakach'  (hungry)  all  the 

time."     The  Roman  Catholics  had  desired  to  establish  a  mission  and  a  school 

on  the  reserve  ;  but  while  the  Indians  were  willing  enough  to  havt;  a  school  they 

objected  very  decidedly  to  a  mission,  saying  that  it  would  bring  about  divisions 

among  their  people,  and  they  wished  to  ba  all  as  one       A  number  of  years  ago 

the  Minister  of  Indian  Affairs  made  an  attempt  to  teach  them  agriculture,  to 

which  end  he  made  the  band  a  present  of  a  bull,   a  cow   and  an  ox,  and  sent 

a  haltbreed   to  instruct    the   Indians   how   to  plough   the   land.      The  three 

animals  were   hitched  together  to  the  plough,  but  when  the  day's  work  was 

done  and  they  were  loosed,  the  bull  swam  out  into  the  lake  and  was  drowned. 

Such  is  the  story  as  told  by  one  of  our  guides,   but  possibly   with   humorous 

exaggeration.      It  is  certain  however  that  these  Indians  do  not  take  kindly  to 

the  ways  of  civilized  men,  for  the  bark -covered  teepees  are   preferred  to  the 

log  houses  which  have  been  built  for  their  greater  comfort. 

Our  course  from  Poplar  point  was  westward  about  two  miles  over  lumpy  a  n<lic  of 

water  and   then  southward  three  miles  to  the  southeast  bay  of  Lac  dcs  Mille  "^••^«f^  ^^' 

tory. 
Lacs.     To  the  right  are  seen   the  remains  of  a  dock,  and   one   who   did   not 

know  anything  of  the  history  of  the  country  might  wonder  what  had  led  to 
the  building  of  a  dock  in  such  an  out-of-the-way  corner  of  our  country. 

The   route   of   trappers,   hunters   and   factors  in  the  palmy  days  of   the  Old  ront«  of 
Hudson's  Bay  and  Northwest  Companies  was  from  theSavanne  river  across  Lac  j  i^'"^' 
des  Mille  Lacs  and  the  Baril  portage,  and  thence  by  many  lakes  and  stretches 
of  river  into  the  southeast  arm  of  Rainy   laka     The  southeast  arm  of  Lac 
des  Mille  Lacs  leads  into  this  route,  but  it  formed  no  part  of  it ;  and  indeed 
the  fur-traders  needed  no  substantial  dock-works  for   their   fleets  of  canoes. 
We  have  only  to  go  back  a  quarter  of  a  century  to  learn  the  story  hinted  at 
by  the  broV"  n  down  dock.      It  is  told   in  the  annual  reports  of   the  Depart- 
ment of  Public  Works  at  Ottawa,  under  the  title  of  the  once  faruiliar  I)awson  and  the  Da\r- 
Road  route,  which  for  seven  or  eight  years,  beginning  with   1870,  was  the '^t.« 
great  highway  from  eastern  to  northwestern   Canada.       Thero   was  a  well 
graded  road  from  Port  Arthur  (or  Prince  Arthur's  Lmding  as  it  was  then 
called)  to  the  foot  of  lake  Shebandowan,  a  distance  of  45  miles.     Then  there 
were  small  steamers  or  tug-boats  and  barges  on  the  lakes,  with  well-equi()[)ed 
portages  where  these  were  required,  which   conveyed    pass.Dger   and    fniuht 
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traffic  with  expedition  from  east  to  west  and  west  to  east.  On  Lie  des  Mille 
Lacb  the  Dawson  route  joined  the  old  route  of  the  fur-traders  towards  the 
west,  and  besides  providing  a  highway  for  settlers  going  from  the  older  Pro- 
vinces into  Manitoba  and  the  Northwest  Territories,  it  gave  comparatively 
easy  access  to  sections  of  the  Canadian  Pacific  Railway,  then  under  construc- 
tion, at  Savanne  and  Rat  Portage.  As  evidence  of  the  traffic  on  this  line 
it  may  be  stated  that  from  1st  .Tuly,  1875,  to  30th  June,  1876,  there  were 
carried  over  it  2,172  passengers  and  1,107  tons  of  freight.  The  total  length 
from  Prince  Arthur's  Landing  (Port  Arthur)  to  Fort  Garry  (Winnipeg)  was 
452  miles,  including  from  the  foot  of  lake  Shebandowan  to  the  Northwest 
Angle  of  Lake  of  the  Woods  303f  miles  of  navigable  waters,  and  eleven  portages 
with  an  aggregate  length  of  8|^  miles.  The  dock  we  had  just  passed  was  at 
the  end  of  the  second  of  those  portages,  numbered  from  the  east. 


BACK  INTO  THE  ST.  LAWRENCE  BASIN. 
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We  paddled  up  into  a  grassy  stream,  at  the  foot  of  a  rounded  hill  of 
Across  a  port-  Huronian  slates  into  which  were  cut  the  initials  and  names  of  scores  of  people, 
most  of  whom  had  doubtless  been  passengers  bound  for  the  Northwest,  as 
the  dates  were  in  the  early  seventies ;  but  there  were  also  the  names  and 
initials  of  some  well  known  explorers.  Here  we  had  dinner,  and  then  packed 
across  the  portage  to  Kashabowie  lake.  This  portage  is  a  mile  long,  and  it 
crosses  the  height  of  land  separating  the  St.  Lawrence  and  the  Nelson  river 
basins  ;  yet  there  is  little  difference  in  the  levels  of  the  two  lakes,  and  the 
land  does  not  rise  above  them  anywhere  more  than  fifteen  or  twenty  feet. 
The  road  had  been  well  built,  but  it  is  now  grown  up  with  bushes,  and  only 
a  footpath  remains.  At  the  Kashabowie  end  is  a  small  clearing  partly  covered 
with  scrubby  trees,  for  the  poor  sandy  soil  does  not  favor  a  thrifty  vegetation. 
It  had  probably  been  occupied  by  the  dwellings  and  stables  of  the  men  who 
attended  the  portage,  but  no  signs  of  a  building  are  visible ;  or  it  is  better  to 
say  that  I  saw  none.  The  dock  is  fallen  to  pieces,  and  the  charred  ribs  of  a 
boat  are  standing  out  of  the  sand.  We  had  an  overpowering  stench  of  skunk 
here,  and  walking  along  the  sand  beach  some  fifty  yards  I  discovered  the 
fragment  of  a  skunk's  skin  which  the  waves  had  washed  up,  and  which  no 
doubt  was  the  source  of  all  the  odor  that  filled  and  fouled  the  air.  A  rose 
bush  in  full  bloom  would  not  be  detected  by  its  odor  at  one-half  the  distance. 

The  water  of  Kashabowie  lake  is  as  clear  blue  as  that  of  lake  Superior 
itself,  and  is  in  this  respect  a  very  agreeable  contrast  to  the  water  of  Lie  Jes 
Mille  Lacs.  It  is  a  very  irregular  lake,  contracting  into  river-like  channels 
and  expanding  into  wide  stretches,  with  long  arms  extending  in  several 
directions.  There  are  a  number  of  islands,  some  of  which  are  beautifully 
clothed  with  spruce  and  birch  and  a  carpet  of  deep  green  moss.  The  water- 
lines  on  the  rocky  shore  show  at  least  two  perminent  levels  of  water,  one 
three  feet  and  the  other  six  feet  above  the  present  level.  The  lower  of  these 
is  probably  the  mark  of  high  water  in  spring  and  early  summer,  and  the 
higher  one  the  mark  of  water  during  the  raaintenunce  of  the  Dawson  route, 
when  the  outlet  was  raised  Heveral  feet  by  a  darn. 


Kashabowie 
lake. 
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The  length  of  Kashabowie  lake,  on  the  authority  of  Dawson's  report,  is 
■••11  11      Pi»rtag*»  tu 

nine  miles,  but  nearly  twelve  according  to  Proudfoot's  measurement,  and  the  Sliebandowaa 

length  of  the  portage  to  Shebandowan   lake  is  three  quarters  cf  a  mile.     This  *  ^' 

portage  is  graded  up  like  a  railway  track,  and  is  yet  in  excellent  condition. 

Kashabowie  river  leaves  the  lake   by  two  channels  on  the  east  side   of   the 

portage  road,  which  soon  unite.    Its  stream  is  a  succession  of  rapids  and  falls, 

and  at  Shebandowan  lake  is  a  fall  of  seven  or  eijrht  feet  which  has  cut  back 

a  gorge  perhaps  seventy- five  yards  from  tho  lake  shore  line.^ 

At  the  foot  of  Kashabowie  portage,   which   is  the  first   on    the    Dawson 

route,  is  a  clearing   of   about   an  acre   in  extent,  and   here  we  encamped   on 

,ni  1  1  Cainp  on  lake 

Thursday  night.     The  once  substantial  buildings  of  S(|uared  timber  are  now  Hliehnndowan 

thrown  down  to  the  foundations.     The  site  they  occupied  is  very  charming, 

and  would  be  an  ideal  spot  for  summer  cottages,  with  a  rising  background  of 

green  timber,  the  noisy  river  flanking  it  upon  the  left  and  the  beautiful  lake 

Shebandowan^  studded  with  islets  in  front. 

We  met  a    party  with     Mr.   James   Hammond,  of    Fort   William,   and 

Mr,   Russell,    L,  S,,  of  Port   Arthur,    just  returned  from    surveying  eight  vi»ft*NfVHf 

mining    locations,   after     havina:    been    out    three    weeks.      They    too    were  townnhij)  and 

.  ,  .        Mattawm 

pitching  their  tents  on  the  bank  of  the  lake  for  the  night,  and  after  talking  river. 

over  our  plans  Mr.  Hammond  agreed  to  go  back  with  us  next  morning  to  the 

Huronian  mine,  near  to  which  his  own  work  of  exploration  had  Vjeen  carried 

on  since  early  spring.      He  had  discovered  gold  in  (juartz  veins  and  gold  aleo, 

he  believed,  in  quart zite  or  country  rock  at  several   places  east  and  southwest 

of   Moss   township,   and   was  elated   with   the  promise  of  the  district  as  a 

prospecting  field  for  minerals.     It  was  also  arranged  that  upon  returning  from 

the  Huronian  mine  Mr.  Hammond  should  accompany  us  to  visit  a  number  of 

iron   locations  on    tho    Mattawin   range,    and  gold  locations   on  (Jold  creek, 

southeast  of  lake  Shebandowan, 

A     C  A  N  O  K     TRIP     TO     R  0  U  N  D     L  A  K  K . 

Friday  morning,  August  16,  a  party  of  eight  left  camp  at  seven  o'clock 

with  three  canoes  and  paddled  to  the  extreme  west  end  of  lake  Shebandowan, 

a  distance  of  about  eight  miles.      There  are  numerous  islands  in  this  part  of  Lake  Sheban- 

dowan  to 
the   lake,    most   of  them    covered   with   timber.      Along  the  north  shore  the  R«nmd  lake. 

trees  are  mostly  spruce  and  birch,  growing  close  down  to  the  water's  edge,  but 

in  places  the  fire  has  made  ugly  gaps.     At  the  west  the  lake  is  narrow  and 

'  The  distances  as  laid  down  on  Hume  Proudfoot's  Mfl.  map  in  the  Crown  Lands 
Department  (1892)  from  the  railway  cro.ssing  of  the  Savanna  river  to  lake  Shebandowan 
(measured  on  the  ice)  are  as  follows  : 

CbainH. 

On  Savanne  river  to  its  mouth    189.00 

On  Lac  des  Mille  Lacs  to  Sand  point    383,41 

portage 40r>.8r) 

On  portage  to  Ka.shabowie  lake 76 .  56 

On  Kashabowie  lake       933 . 36 

On  portage  to  lake  iShebandowan   60 .  00 

Total 2.048.19 

The   whole  distance  from  Savanne   to   lake   Shebandowan  by   this  route  is  therefore  about 
25^  miles, 

*  The  Indians  pronounce  it  Sheb-an-do-wan',  with  the  accent  on  the  last  Byllable, 
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^  portage. 


Mink,  Silver, 
Duck  and 
Hound  lakes. 


shallow,  and  savins;  the  winding  channel  of  a  creek  which  enters  at  the 
extreme  end  it  is  covered  over  with  coarse  grass  and  lily-pads.  Up  this 
creek  through  a  slush  of  water  and  peat  the  canoes  were  poled  to  the  shore. 
Then  followed  a  portage  of  over  a  half-mile  to  Mink  lake,  where  had  once 
been  a  road,  but  now  there  is  nothing  but  a  poorly  beaten  path  winding  in  and 
out  through  a  thicket  of  bushes. 

Imagine  yourself  fresh  out  of  an  office,  carrying  one  end  of  a  heavy 
Experience  on  canoe,  the  sharp  edge  of  the  keel  resting  on  your  shoulder,  and  a  well-hardened 
man  at  the  other  end  making  the  pace  for  you  at  three  miles  an  hour  or 
better  :  then  you  can  appreciate  the  innocent  idea  of  a  nice  summer  outing 
for  a  civil  service  man  bent  on  seeing  our  mining  regions.  The  man  who 
will  carry  a  pack  of  75  to  150  pounds  or  the  end  of  a  built  canoe  across  a 
trail  half  a  mile  or  a  mile  long,  clambering  up  and  down  high  ridges  of  rock, 
picking  his  way  through  bog  or  muskeg,  striding  over  fallen  timber,  and 
getting  wet  to  the  skin  should  he  strike  a  portage  after  a  shower  of  rain,  does 
not  find  any  recreation  in  the  business.  It  is  downright  hard  work,  and 
until  the  sinews  are  hardened  and  the  appetite  sharpens  to  a  diet  of  bacon 
and  beans  he  will  vote  it  a  distressing  effort  every  time. 

We  made  the  portage  to  Mink  lake  in  fifteen  minutes,  and  crossed  that 
pretty  little  lake  just  in  time  to  get  under  the  canoes  for  shelter  from  a  dash 
of  rain.  A  short  portage  brought  us  to  a  lorg  narrow  body  of  water  known 
as  Silver  lake,  on  the  shores  of  which  there  were  signs  of  moose,  the  first  we 
had  seen  since  starting  out.  A  paddle  of  two  hundred  yards  brought  us  to 
the  third  portage,  which  proved  to  be  a  long,  rough  and  hard  one,  as  well  as 
wet  after  the  rain.  The  one  great  joy  of  it  was  to  see  a  glint  of  water  through 
the  trees  at  the  eLd.  This  is  Duck  lake — so  called,  Mr.  Hammond  says, 
because  no  ducks  are  ever  seen  upon  it.  It  is  a  fine  sheet  of  clear  water, 
about  three  quarters  of  a  mile  long,  closed  in  on  all  sides  with  a  dense  forest. 
At  the  farther  end  is  a  portage  to  Kawawiagamog  or  Round  lake,^  and  to 
reach  it  the  trail  crosses  a  rocky  ridge  which  rises  to  a  height  of  about  100 
feet  above  the  plain.  Two  canoes  were  taken  across  the  portage,  and  we 
made  a  permanent  camp  on  Round  lake  upon  a  very  beautiful  site  in  a  grove 
of  tall  pines,  wiih  a  wide  sand  beach  extending  in  front  along  the  eastern 
shore  of  the  lake. 

The  afternoon  was  spent  in  examining  a  number  of  locations  east  of  the 
lake,  and  along  its  western  and  northern  shores,  particulars  of  which  are 
given  by  Dr.  Coleman.  Location  65K  was  taken  up  in  1876  by  J. 
McNaughtoti,  .Jolin  McMillan  and  Daniel  McFee.  It  is  crossed  by  a  mineral 
belt  about  500  le(t  wide  containing  rich  copper  pyrites,  a  greenish-colored  ore 
said  to  cany  a  low  percentage  of  nickel,  and  ores  which  are  reported  to  yield 
gold  and  platinum.  Messrs.  Hammond  and  JFolger  now  own  a  two-thirds 
inter'  st  in  tins  |  roptrfy,  and  one-third  is  held  by  the  trustees  of  the  McMillan 
estate.      <  »n  r.tip  norrJiwostera  side  of  the  lake  is  a  location  surveyed  recently 

^Thi4  lake  is  uuly  circular  uuun  the  west  aud  north  Hides  ;  on  the  south  side  a  peninsula 
extends  out  Home  dintance,  having  a  length  of  half  a  mile  or  more  from  east  to  west ;  the  east 
aide  haw  an  irregular  oubline.  Mr.  Hammond'^  Indian,  George,  told  us  the  name  should  be 
uttered  as  one  long  guttural,  witli  the  lipw  well  rounded  and  not  once  closed,— a  sort  of 
Indian  shibboleth,  it  may  be. 
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for  Mr.  Haiamond,  the  country  rock  of  which  is  charged  w^ith  iron  and  copper 
pyrites  and  is  said  to  be  gold-bearing.  Analyses  procured  by  Mr.  Hammond 
are  claimed  to  run  as  high  as  $7  to  $8  per  ton  in  gold.  The  ridge  on  the  main- 
land south  of  the  peninsula,  we  were  told  by  Mr.  Hammond,  is  composed 
largely  of  red  granite. 

We  had  an  cx[)erience  during  the  afternoon  of  one  of  the  thunderstorms  A  thundor 
for  which  this  region  of  country  has  long  been  famous.  A  dark  cloud  which  Kound  Uk». 
rose  out  of  the  west  had  been  threatening  us  for  half  an  hour,  and  then 
seemed  to  part  towards  the  south  and  north.  Quickly  ho>vever  it  came 
together  over  our  heads ;  there  were  almost  incessant  Hashes  of  lightning  and 
claps  of  thunder ;  the  wind  blew  with  the  force  of  a  gale  ;  and  the  rain  swept 
over  the  face  of  the  waiter  in  solid  sheets.  Such  a  dark,  pelting,  driving 
storiu  I  have  not  witnessed  els  'where  outside  of  the  cyclone  belt  of  the  west  ; 
we  had  experience  of  another  like  it  a  few  days  later  on  the  Mattwin  river  ; 
and  according  to  reports  such  storms  are  of  frequent  occurrence  over  that 
high  tableland  in  which  headwaters  of  the  St.  Lawrence  and  Nelson  river 
systems  have  their  souice.  We  were  dry  enough  ilpon  shore,  mnder  cover  of 
the  canoes  ;  but  it  was  not  pKiasant  to  think  that  a  tree  might  be  blown 
down  upon  us  in  a  woods  recently  fire-swept,  or  that  a  thunderbolt  might 
crash  into  our  midst  out  of  th  )  surcharged  clouds.  We  got  back  to  camp 
safely,  but  not  without  experiencing  what  a  kittle  thing  a  canoe  is  upon  the 
water  in  a  gust  of  wind.^ 

THROU(.  H     MOSS     T  O  \T  N  S  H  I  P  . 

The  wind  moaned  through  the  pines  all  night,  the  waves  beat  a  mono   The  windiag- 
tone  upon  the  sand,  and  a  heavy  shower  of  rain  fell;  but  Saturday  morning  mogriTer. 
broke  clear  and  cool,  and   we   rose  at  five   to   make   an  early  start  for    the 
Huronian  mine.     The  wind  had  fallen,  and  these  small  lakes,  so  easily  ruflled, 
are  quick  to  subside.     We  caiiotd  about  two  miles  west  to  the  outlet  of  the 


^'A  description  of  one  of  these  pti^rms  on  Lac  dea  Mille  Lacs  is  given  by  Captain  John 
Palliser  in  his  Journals  of  K\ph>ration  t>f  British  North  America  under  date  of  June  2."),  1H57. 
"  Entered  the  Lake  of  the  Thousand  Isle*  (sic)  at  five  o'clock.  The  air  was  hot  and  sultry, 
and  the  dense  clouds  Jowt-ring  to  the  pouthwest  betokened  a  coniiuj?  Btorm,  We  coasted 
along  tlie  south  shore  of  the  lake,  which  is  low,  with  protruding  round  niasHCS  of  rock  covered 
in  some  places  with  rough  sandy  gravel,  tdl  making  for  one  of  the  many  thickly  woodt-d 
islands  we  landed  \ud  encampe  I  for  the  night.  Night  brought  with  it  a  vio^nt  thunder- 
storm, accompanied  by  magnihcent  li-zhtning  ;  its  flaalea  were  repeated  at  intervals  of  only  a 
few  ;second-,  and  its  headt>d  appearance  resembled  the  discharges  of  a  moneter  Leyden  jar." 
(p.  2^5) 

Henry  Youle  Hind  in  his  Narrative  of  the  Canadian  Red  River  Exploring  Exited ition  of 
1857-8,  vol.  r,  p.  yt\,  also  ilescribos  a  st  rm  on  tiie  same  lake,  occurring  seven  weeks  lit«'r  in 
the  sam^  ye\r.  "Vt  our  nam.)  on  tlie  K'iight  of  L-^nd  (  Vug.  12)  an  atmospheric  phnn-na-iiori 
of  eingular  beauty  occurred.  The  night  wa«  very  beautiful  and  calm.  The  moon  shone  with 
great  clearness  and  brilliancy,  »n'*  numerous  meteors  darted  through  the  sky  in  the  south 
and  west.  Early  in  the  morning,  before  daylight,  I  noticed  a  distinct  arch  of  what  at  Hrst 
sight  I  mistoiik  for  an  aurora,  but,  <.bserving  itn  ix)«iti<»n  to  be  nearly  due  west,  referre<l  it 
to  very  elevated  clouds  illumined  by  th  •  sun's  light.  Its  appearance  was  like  that  of  a  dim 
auroral  arch,  well  deHned.  and  f-  rming  a  complete  segment  of  a  circle  to  the  height  of  forty- 
five  degrees,  its  form  beMig  persis.ent  ;vs  long  as  obnerved.  The  rem  fining  iMirti<m  of  the 
sky  was  clear,  the  moon  and  planets  shining  at  the  time  with  a  very  briMiant  hntre.  It 
occurred  to  me  that  it  might  be  the  forerunner  of  a  storm,  .an  idea  which  the  rising  siin, 
lighting  x\u  the  Nm^s  of  the  trees  b-^neatli  a  perfectly  cloudless  bky  abuut  an  hour  afterwards, 
banished  for  a  few  hours.  Towards  no  »n  the  sky  became  overcast  from  the  sonthwe^t.  Ab  nit 
half-p.vst  tliree  thutid  t  wa-<  heird  in  tlie  dict;ince,  au'i  at  four  acu  i  from  the  south-  '  '  "iU 
to  traverse  the  sky.     At  hve  p.m.  the  clouds  in  the  southwest  presented  a  verv  n.  it; 

spectacle;  they  t-eemed  like  gigantic  waves  setting  towards  the  northeast.  Thi-«  \shwiik«j 
Appearance  occurred  in   ditiercnt  ii*rt<  of  the  heavens,  and  almost  every  variety  of  cloud 
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lake,  a  small  stream  known  as  Kawawiagamog  river.  For  the  first  mile  of 
its  course,  or  until  it  enters  Cross  lake,  this  river  is  a  series  of  rapids,  falling 
about  twenty  feet.  There  is  a  rough  portage  through  the  woods  .to  Cross 
lake,  the  whole  length  of  it  being  strewn  with  angular  boulders.  The  lake  is 
only  a  half-mile  long,  with  rock  forming  the  shores  of  the  upper  and 
marsh  the  shores  of  the  lower  end.  Doubtless  it  at  one  time  had  a  length 
of  several  miles,  but  the  basin  has  become  filled  with  silt  and  vegetable  mould 
and  now  sustains  a  vigorous  growth  of  coarse  grass. 

A  bright  little  stream  from  the  south,  the  outlet  of  Twin  and  Fountain 
lakes,  joins  the  Kawawiagamog  a  short  distance  below  Cross  lake,  where  the 
river  channel  narrows  to  eight  or  ten  yards  and  deepens  to  three  or  four  feet,, 
and  thence  meanders  in  a  southwest  course  through  Moss  township  a  length 
of  about  five  miles  (but  only  two  miles  in  a  straight  line)  to  expand  again  into 
Grass  lake.  In  this  distance  there  are  134  bends  in  the  stream,  most  of  which 
are  of  sixty  to  ninety  degrees,  and  where  the  turns  are  so  many  in  so  narrow 
a  channel  the  canoeman  must  be  always  alert  if  he  would  keep  the  prow  of  his 
craft  out  of  the  muck.  A  canoe  indeed  requires  to  be  watched  every  moment : 
it  is  the  most  manageable  of  little  boats,  if  one  knows  the  art  of  management, 
and  it  responds  instantly  to  every  move  and  poise  of  the  paddle  ;  but  it  is  also 
liable  to  go  wholly  and  disastrously  wrona;  if  vigilance  be  relaxed  only  a 
moment.  Our  men  were  skilful  and  vigilant,  and  there  was  no  mishap, 
Moose  and  ^^^  marsh  through  which  the  river  flows  is  about   a   half-mile  in  width 

duck.  — in  soTie  places  less  and  in  others   more — and  the  luxuriance  of  the  vegeta- 

tion probably  makes  it  fine  feeding  ground  for  moose.  The  trails  of  these 
animals  down  to  the  water  were  observed  at  a  number  of  points,  and  looking 
at- the  boggy  nature  of  the  ground  one  wonders  how  they  escape  being  mired. 
But  the  moose  possesses  great  strength,  and  its  wide  spreading  hoofs  furnish 
a  relatively  good  support  upon  the  network  of  roots  of  the  grasses  and  plants 
which  ^row  so  rank  in  a  peaty  soil.     Wild  rice  is  plentiful  in   the  shallow 

passed  in  review.  A  few  minutes  before  five  p.m.  a  very  long  and  vivid  fiash  of  lightning 
shot  across  the  sky  in  a  direction  from  south  to  north,  succeeded  by  a  distinct  snap  like  that 
produced  by  an  electrifying  machine.  About  ten  seconds  afterwards  the  loud  rolling  thun- 
der recorded  the  fla»h,  and  at  live  p.m.  the  rain  commenced ;  the  lightning  was  intensely 
vivid,  and  the  thunder  unusually  loud." 

Another  account  of  a  storm  is  furnished  by  Wolseley  in  his  Narrative  of  the  Red  River 
Expedition  of  1870,  first  published  anonymously  in  Blackwood's  Magazine  for  December, 
1870,  and  January  and  February,  1871,  and  subsequently  with  the  author's  name  as  No.  ii 
in  the  series  of  Travel,  Adventure  and  Sport.  The  little  army  was  encamped  near  McNeil's 
bay  at  the  foot  of  Shebandowan  lake,  awaiting  the  transportation  of  eighteen  miles  by  water 
to  the  portage  across  to  Kashabowie  lake.  '*  Strong  westerly  winds  prevailed  on  lake  Sheban- 
dowan  whilst  the  final  arrangements  were  being  made  for  our  start,  so  that  upon  some  days 
such  a  sea  came  rolling  in  and  breaking  upon  the  shore  that  it  was  impossible  to  load  boats, 
or  to  get  them  off  had  we  even  succeeded  in  equipping  them.  Most  fortunately  these 
*  blows  '  seldom  became  powerful  until  about  nine  or  ten  a.m.,  and  generally  wore  themselves 
out  towards  fonr  or  five  p.m.,  so  that  we  had  always  several  hours  in  the  morning  and  even- 
ing for  pushing  on  our  work.  On  the  night  of  the  15th  July  we  had  the  most  violent  thun- 
derstorm experienced  during  the  entire  operation.  The  hea^  ens  seemed  at  times  as  if  to 
open  and  let  fall  great  crushing  weights  of  exploding  substance  upon  the  earth  beneath,  which 
they  struck  with  blows  that  made  all  nature  shake  and  tremble.  Then  followed  what  is 
commonly  known  as  rain,  but  which  in  this  instance  wan  as  sheets  of  water  tumbling  upon  u» 
in  rapid  succession,  beginning  suddenly  and  ending  as  abruptly."  (p.  266.)  I'reviously  in 
the  same  Narrative  (p.  240)  Wolseley  writes  :  "  Of  all  known  parts  of  the  world  it  may  be 
truthfully  stated  that  the  Thunder  Bay  region  is  the  meat  subject  to  violent  thur.der  storms 
—whether  owing  to  metallurgic  influences  or  to  geographical  position  we  do  not  know.  Many 
officers  who  had  been  'all  over  the  world'  admitted  that  they  had  never  heard  such  appalling 
claps  of  thunder  before.  On  bouk!  occasions  trees  were  blown  down,  and  on  others  they 
were  split  into  shreds.  At  times,  especially  at  night,  the  noise  was  such  that  the  ground 
seemed  to  shake,  and  it  sounded  so  close  that  one  expected  to  see  the  tent-pole  riven  in  two." 
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waters  of  Grass  lake,  and  ducks  as  well  as  moose  haunt  thorn  to  feed  upon 
the  heads  of  grain.  It  was  noticed  in  Silver  lake  that  moose  had  grazed  the 
rice  crop  so  close  that  hardly  a  spear  was  to  be  seen  above  the  water. 

From  Grass   lake  there  is  a  portage  of  about  200  yards   towards  tln) 
northwest   through  timber  to  Jack  fish   lake.     This  is  a   tine  sheet   of  cleaid  rain  and 
water,  irregular  in  shape,  a  mile  wide,  and  two  or  three  miles  long,  draining;    *^     « i  a  es. 
into  Grass  lake,  and  is  thickly  wooded  on  all  sides.      From  the  farther  aide, 
about  two  miles  from  Grass  lake  portage,  a  road  leads  over  low  ground  about 
a  mile  and  a  half  to  the  Huronian  mine.     It  was   well   constructed,  although 
corduroyed  for  a  large  part  of  the  way  ;  now  it  is  grown  up  with  bushes,  and 
only  a  path  remains.     The  Jackfish  lake  end  of  it  w^as  only  built  so  that  pine 
logs  cut  around  the  shores  of  the  lake  might  bo  drawn  to  the  saw-mill  at  the 
mine.     The  road  prop3r  started  at  the  west  end  of  lake  Shebandowan  and  ran  The  Huronian 
northwestward  between  Round  and  Twin  lakes,  thence  westward  across  the  fr„„i  j^ke 
narrows  of  Cross  lake,  through  the  timber  north   of  Kawawiagamog  marsh,  ^''ehando- 
and   between  Grass  and  Jacktish  lakes   to   the  Huronian  mine,  a  length  of 
thiiteen  miles.     In  1887  the  Government  built  a  road  from  Baril  portage  on 
Lac  des  Mille  Lacs,  a  distance  of  fourteen   miles  southward   into  Moss  town  and  from 
ship^  at  an  expenditure  of  $8,456,  leaving  the  owners  of  the  mine  to  build  the 
remaining  section  of  five  miles  to  their  property.      From  Savanne   to   Baril 
portage  there  is  uninterrupted  navigation  for  tugs   and   small  boats,  and  the 
new  road  would  doubtless  have  greatly  facilitated  the  operations  of   the  com- 
pany had  not   other  causes  interfered   to   bring   their  enterprise  to  an   end. 
"  The  first  seven  miles  of  road  made  are  through  a  rough,  broken  country,  but 
the  remaining  distance  is  through  a  better  district,  containing  some  very  fair 
agricultural  land."  ^     The  terminus  is  about  one  mile  south  of  Iron   lake,  in 
Moss  township. 

THE     HURONIAN     MINK. 

The  first  discovery   of  gold  in   this  region  was   mA(le  in    1871,  when  *  pir^t  di«cov. 
location   numbered    HI,   containing   160   acres,   was    surveyed,   and   on    7  th  err  >{  c'>M'\r\ 
November   a  patent  was  issued  therefor  to  one  Noil   White.      Many  other  ghip. 
locations  were  taken  up  subsequently  along  the  same  range  of  green  Huronian 
schists,  the  strike  of  which  is  northeast   and  southwest,   bat  it  was  not  until 
1875  that  the  township  was  laid  out. 

Huronian  mine,  originally  known  as  Jackfish  mine,  is  on  HI.       Enter-  jjjjr,„ji|^,^ 
ing  upon  the  location  by  the  road  from  Jackfish  lake,  one  ascends  through  min. 
coppice  and  briers  to  a  naked  ridge  of  rock  which  e.xteiids  in  a  southwesterly 
direction,  with  a  valley  or  gorge  on   either   sida   converging  with   their  tiny 
spring-fed  streams  at  the  stamp   mill   about   300   yards   farther   west.      From 
the  highest  point  here  the  eye  takes  in  an  area  of   thirty  or   forty  acres,  over 
which  the  timber  had  been  cut  when  developing  and  mining  operations  were 
carried  on,  but  which  is  now  covered  with  second  growth.      A  frame  building  buUdTngt. 
in  front  was   the   manager's   office   and   quarters,  with    the   assay   office  just 
beyond  it  ;  while  to  the  right  is  a  long  low-roofed  log  building    which  had 


rAt  ion. 


'Report  of  the  CommisBioner  of  Crown  Lands,  1887,  p.  M. 


y 


122 


The  vein, 
shafts, 


nd  mill. 


been  occupied  as  the  company's  store,  be.sides  stah>le8  and  other  buildings. 
Down  in  the  narrow  dell  upon  the  north  side,  now  secluded  in  the  second 
growth,  is  a  cluster  of  log  huts  which,  no  doubt,  had  furnished  quarters  for 
employe3 ;  on  the  right,  looking  down  stream,  a  solid  wall  of  rock  rising 
seventy  or  eighty  feet  and  crowned  with  primeval  forest ;  on  the  left,  rising 
thirty  or  forty  feet,  the  softer  form  of  the  Huronian  ridge,  rounded  by  ice 
action,  and  showing  glacial  scratchings  wherever  the  rock  is  exposed.  On 
the  slope  of  this  ridge,  a  hundred  yards  or  more  from  the  men's  camp,  stands 
a  tall  frame  building  which  is  at  once  recognized  as  the  shaft  house.  Here  is 
an  engine  in  fairly  good  condition  yet ;  the  shaft  is  nearly  full  of  water  ;  and 
the  ore-dump  outside  has  been  picked  over  so  often  during  the  last  ten  years 


Map  of   Moes  Township. 

that  few  samples  are  left  worth  carrying  away.  The  vein  is  in  the  brow  of 
the  ridge,  and  the  quartz  where  exposed  at  the  surface  has  a  width  of  less 
than  two  feet.  Tt  appears  to  run  with  the  formation,  but  Dr.  Bell  says  it 
cuts  the  strata  at  a  small  angle.  A  second  shaft  was  commenced  upon  it 
about  100  yards  west  of  the  first,  but  the  depth  to  which  it  was  sunk  is  not 
known.  A  tramway  about  t^v'o  hundred  yards  long  connected  the  shaft- 
house  with  the  mill,  over  which  the  ore  was  delivered.  The  mill  building 
stands  und^r  the  south  bank,  a  short  distance  below  the  junction  of  the  two 
streams  already  mentioned.  It  is  a  frame  structure,  in  a  fair  state  of 
preservation,  and  is  equipped  with  two  five-stamp  batteries,  three  Frue 
vanners  and  engine  and  boiler  from  the  works  of  Eraser  and  Chalmers  A 
})ortable  saw  mill  is  attached,  which  was  driven  by  the  8%mo  power,  and  the 
piles  oF  lumb  ir  standin;^  near  by  show  that  it  had  done  a  considerable  work. 
The  large  quantities  of  chemicals  stored  in  various  building^!  upon  the  premises 
indicate  that  the  cDmp;iny  had  been  arranging  to  pat  in  a  chloria^^.if)n  plant  ; 
but  why  thpy  did  nob,  and  why  the  works  wr^.re  closed  down,  nobody  now 
living  appurs   to    kno  y  very  certainly.     The   generally    received   account    is 
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that  it  was  owing  to  disagreement  between  the  prcisident  of  the  company,  the 
late  Jaiies  McLaren  of  Buckingham,  and  the  manager,  the  late  T.  A.  Keefer 
of  Port  Arthur. 

The  Reports  of  the  Geologic  il  Survey  are  singularly  silent  on  the  whole 
enterprise,  almost  the  only  reference  to  it  which  they  contain  being  found  in  ^'••'^'^'■y.  °'  *^* 
a  sentence  or  two  written  by  Dr.  Seiwyn,  which  Dr.  Coleman  quotes'^  In 
September,  1885,  I  obtained  the  facts  woven  into  the  following  account  from 
Peter  McKellar  of  Fort  VVilliain,  who  had  been  identified  closely  with  the 
location  since  the  first  discovery  of  gold  upon  it  ;  and  at  that  time  all  the  Peter  Mo- 
ateps  taken  to  mine  and  mill  the  ore  were  fresh  in  his  memory  :  acojuni. 

"The  vein  consists  of  chloritic  and  talcose  slates  in  the  Huronian  forma- 
tion, and  outcrops  at  several  places  five  to  eight  feet  wide.  It  was  opened 
out  in  1871,  and  a  half  interest  sold  to  Messrs.  Frue  and  Sibley  of  Silver 
Islet.  Some  work  was  done  in  that  and  the  following  year,  and  a  road  thir- 
teen miles  in  length  was  cut  to  lake  Shebandowan.  In  1874  the  proprietors 
organized  as  the  Jackfish  Lake  Mining  Co.,  and  a  little  work  was  done  on 
this  and  other  properties.  But  no  substantial  work  was  done  until  1881. 
In  that  year  one  and  a  h  ilf  tons  of  ore  was  taken  out  and  sent  to  New  York 
for  assay  by  Frue  vanners  and  amalgamation.  The  test  showed  $26  of 
free  gold  to  the  ton,  and  $23  additional  in  sulphides  In  that  year  a  com- 
pany was  formed,  composed  chiefly  of  Ottawa  capitalists.  The  sum  of  $50,000 
was  paid  for  the  property,  and  .S")0,000  additional  was  put  in  as  working 
capital.  Mining  was  commenced  in  March  of  1882,  with  Mr.  McKellar  in 
charge  as  superintendent.  Buildings  were  erected  and  a  ten  horse-power 
ongine  put  in,  with  Blake  puni})  and  rock-breaker,  ten  stamps,  four  Frue 
vanners,  and  two  copper  amalgamators.  Between  thirty  and  forty  men  wore 
employed  up  to  0:i:ober,  1884,  when  work  was  stopped  until  August,  1885. 
It  is  now  (September  20,  1885)  in  full  operation,  employing  forty  men, 
whose  wages  range  from  $30  a  month,  with  board,  to  teamsters  and  other 
laborers,  to  $35  a  month  to  carpenters  and  miners.  Mr.  Eschweiler  is  in 
charge  as  superintendent.  A  hhaft  has  been  sunk  to  a  depth  of  130  feet,  the 
richest  ore  being  found  at  a  depth  of  100  feet.  At  a  depth  of  55  feet  one 
level  has  been  driven  upon  the  vein  a  length  of  150  feet,  and  one  is  now 
commencing  55  feet  lower.  Abiut  700  tons  of  ore  have  been  milled  and  40 
tons  of  concentrates  obtained,  av«  raiding  $150  per  ton,  in  addition  to  $1,000 
of  free  gold."^ 

The  sample  lot  sent  for  treatment  to  New  York  appears  to  have  averaged 
$49  per  ton,  whereas  the  700  tons  milled  under  Mr.  McKellar's  management 
yielded  an  average  of  only  $10  pei  ton.  It  is  quite  likely  however  that  the 
ore  sent  to  Nesv  York  was  select  d,  and  did  not  represent  a  fair  average  ; 
otherwise,  the  prtsumptiou  muht  be  th>it  a  large  proportion  of  the  gold  was 
lost  in  the  mill  run,  and  this  is  less  likely  than  the  other.  At  $10  per  ton 
from  a  vein  tive  to  eight  feet  wide,  the  property  sho'ild  pay  handsomely  with 
the  use  of  modern  processes. 

'See  an<e,   p.  80.  •  Bur«^A»i  of  Industries  Ret)(»rt,  1*?^.").  n.  cxxxviii. 
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Dr.  Bell'fl  The  following  further  account  of  the  Huronian  mine  is  furnished  by  Dr., 

account.  Robert  Bell  in  the  Report  of  the  Mining  Commission,  published  in  1890  : 

"  The  first  discovery  of  gold  in  notable  quantity  was  made  in  1871  by  Mr, 
Peter  McKellar  (following  up  a  clue  obtained  from  an  Indian)  near  Jackfisb 
lake,  at  what  is  now  called  the  Huronian  mine,  situated  on  location  HI  in. 
the  township  of  Moss.  It  here  occurs  in  a  true  and  persistent  vein  from  6  to 
8  feet  wide,  of  which  from  2  to  5  feet  are  quartz,  the  rest  being  incorpor- 
ated schist.  The  country  rock  consi6,ts  of  interbedded  talcoid,  chloritic,. 
dioritic  and  a  little  dolomitic  schist,  siliceous  magnetite  and  massive  diorite^ 
all  dipping  northwest  at  angles  of  65"^  to  80^.  The  vein  runs  northeast- 
ward, cutting  the  strata  at  a  small  angle,  and  underlying  to  the  northwest 
side  at  an  inclination  of  15°  from  the  perpendicular.  Intrusive  syenite^ 
appears  about  a  mile  to  the  northeast  of  the  mine,  and  this  may  have  had 
something  to  do  with  the  enrichment  of  the  vein.  The  gold  occurs  free  and 
as  sylvanite  (or  telluride  of  gold),  associated  with  galena,  iron  and  copper 
pyrites  and  blende,  which,  with  the  white  quartz,  constitute  a  beautiful  look- 
ing ore.  A  ten  stamp  mill  was  erected  in  1883  at  great  expense,  on  account 
of  the  difficulty  of  transportation,  and  in  1884  some  mining  and  milling  were 
done.  The  gold  is  understood  to  have  been  equal  to  $21  to  the  ton,  which 
was  however  far  short  of  the  whole  amount  contained  in  the  ore.  Work  was 
resumed  for  three  or  four  months  in  1885,  but  from  the  want  of  proper  means- 
of  transportation  to  the  mine  operations  are  for  the  present  suspended. 
Openings  have  been  made  and  similar  ore  obtained  from  a  continuation  of  th& 
same  vein,  called  the  Highland  mine."^^ 

This  account  differs  in  some  respects,  and  notably  as  to  the  richness  of 
the  ore,  from  the  account  given  by  Mr.  McKellar  to  myself  in  1885.  Dr. 
Bell's. statement  of  the  gold  contents  is  probably  based  on  the  l^ew  York  test^ 
and  not  upon  the  results  of  the  mill  run  at  the  mine.  But  the  ore  of  the 
Huronian  mine  is  also  said  to  contain  silver  in  promising  quantities,  which 
Dr.  B.  says  "  was  practically  overlooked  in  the  efforts  to  extract  the  gold."^^ 

^"Mining  Commission's  Report,  p.  25. 

^^  lb.  p.  28.  It  is  difficult  to  reconcile  all  statements.  In  a  recent  letter  from  Mr. 
McKellar  he  says  :  "  In  regard  to  the  Huronian  mine,  I  was  in  charge  in  1883  and  1884.  1 
was  in  charge  and  mined  and  milled  700  tons  of  ore.  The  bullion  (gold  and  silver)  taken  ofi 
the  copper  plate  was  nearly  a  thousand  dollars  ;  and  the  concentrates  from  the  700  tons 
weighed  about  40  tons.  Five  tons  of  the  concentrates  sent  to  Balbach  &  Son,  Newark,  N.J., 
for  reduction,  showed  a  value  of  about  one  hundred  dollars  a  ton.  The  certificate  gave : 
Concentrates  10,525  lb.  gross— 9,747  lb.  net ;  copper,  1.56  per  cent.  ;  gold  3.72  oz  and  silver 
27.82  oz.  to  the  ton  of  2,000  lb.  It  should  bo  considered  during  this  operation  that  for  want 
of  development  room  all  that  came  out  of  the  shaft  and  drift,  rich  and  poor,  had  to  be  put 
through  so  as  to  keep  the  mill  going  full  time.  Half  of  it  was  schist  that  is  much  lower  in 
grade  than  the  quartz,  and  should  not  be  put  through  a  small  mill  like  that  one.  When 
work  was  stopped  the  shaft  was  down  ready  for  opening  the  second  level  both  ways,  after 
which  the  mill  could  have  been  supplied  easily  with  selected  ore  ;  but  the  works  had  to  be 
closed  at  a  moment's  notice  to  get  the  men  out  before  the  freeze-up.  The  following  year 
another  party  was  sent  in  to  make  a  test.  They  took  the  concentrators  away  and  undertook 
to  take  in  a  chlorination  plant,  in  which  they  failed.  They -also  started  mining  a  small 
branch  vein,  which  I  would  not  think  any  sane  man  would  work  in  i)reference  to  the  main 
vein  that  shows  so  much  stronger  and  richer.  Transportation  was  and  is  yet  too  expensive 
for  the  mine  to  pay  working  ;  but  with  transportation  easy,  and  a  large  mill  to  treat  the  ore, 
this  mine  would,  I  believe,  jjay  well."  And  again  Mr.  McKellar  writes  concerning 
the    operations   in   1885  :      "I    was    at    the    mine    once    in    October,    1885,    some    littl» 
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Dr.  Selwyn,  who  visited  the  location,  says  the  vein  can  be  traced  several 
hundred  yards,  and  thinks  it  ia  four  or  five  feet  wide,^- 

We  returned   by   the  same  route  to  our  camp  on   Round  lake   late  in  the 
evening,  and  had  a  rough  experience    crossing  the  lake.      Next   day  at    1 1  R^turninK  to 
o'clock  we  reached  the  camp  on  lake  Shebandowan,  through  a  storm  of  wind  jowau. 
and  rain.     The  total  distance  from  the  mouth  of  Kashabowie  river  to  the 
Huronian  mine  is  24  miles,  made  u[)  as  follows  in  miles  and  chains  : 


On  Shebandowan  lake,  s.w. . . 
Portage  to  Mink  lake,  n.w. . . 

Mink  lake,  n.w 

Portage  to  Silver  lake,  w 

Silver  lake,  n.w 

Portage  to  Duck  lake,  w 

Duck  lake,  w 

Portage  to  Round  lake,  n.w.. 

Round  lake,  w 

Portage  to  Cross  lake,  e.w. . . . 

Cross  lake,  s.w 

Kawavviagamog  river,  .?.w.  . . . 

Grass  lake,  n.w 

Portag(i  to  Jackfish  lake,  n. . . 

Jacktish  lake,  w, 

Road  to  Huronian  mine,  s.w. 
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8 
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00 

60 

10 
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9 
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60 
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20 
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r, 
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1 

40 

1 

40 

Total 24  26 

SOUTH     OF     L  A  K  K     8  H  H  H  A  N  D  O  W  A  N . 

Sunday  we  rested,  and  at  6.30  next  morning  (Aug.  19)  we  brokp  camp  on  Planning  the 

next  excur- 
lake  Shebandowan.      Dr.  Coleman,  Mr.  Hammond,    myself  and    three  canoe-  siou. 

men — Nicol,  George   and    Reddie  Patterson — proceeded  across  the  lake  for 

the  Mattawin  river  district,  and  the  other  members  of  the   party   returned 

through  Kashabowie  and   Lac   dea   Mille  Lacs  to   Savanne.      We    had  two 

canoes  and  a  light  outfit,  as  it  was  known  that  the  route  was  heavy,  and   we 

hoped  to  be  able  to  complete  it  in  three  days.     By  making  an  early  start  it 

was  expected  that  we  could  get  over  the  longesc   water   stretches  before  the 

wind  arose  to  interfere  with   comfortable   progress,   but  in   this  we  were  not 

'wholly  fortunate  owing  to  some  delay  in  finding  the  first  portage." 

time  before  the  close-down.  Tney  were  stoping  and  milling  the  8  ft.  schist  bed  with 
the  stringer  of  quartz.  They  told  me  the  concentrates  would  go  some  $G0  a  ton.  There  was 
but  little  amalgam  showing  on  the  plat-*.  Th«y  had  a  f^w  minern  working  on  the  main  vein 
in  the  shaft,  driving  the  second  level  at  the  depth  of  100  feet.  This  level  was  mined  nhmg 
the  vein  from  the  shaft  .some  40  to  60  feet  each  way  wh^n  I  was  there.  The  vein  looked 
well  along  the  run  and  in  both  headings.  There  wa*.  no  work  going  on  in  the  fir-it  level  nor 
any  stoping.  It  is  true  that  there  was  a  rupture  between  Mr.  Keefer  and  the  company,  for 
the  latter  refused  to  p.ay  the  men,  t)r  the  bills  of  supplies  or  even  dsfend  the  law  suits 
brought  against  them.  So  judgment  was  given  against  them  in  every  instanc^e,  and  the 
sheriff  8ei3ed  on  all  the  loose  property  of  the  company  and  w.ts  going  to  sell  it.  Wht-n  I  naw 
the  way  things  were  goin^  I  went  to  Ottawa  and  explained  to  the  directors  hnv  the  matter 
stood— how  the  loose  property  would  be  .s<»ld  for  little  or  nothing  and  the  debt  would  still 
stand  against  the  comp.any.  Ttien  they  aereed  t«)  settle  the  m.-itter,  and  sent  Mr.  R.  Black- 
burn with  me  to  Port  Arthur,  and  he  squared  up  everything.  Tlip  company  did  not  appear 
to  know  anytliing  about  the  results  of  the  mill  work  or  the  yield  of  the  concentrates  sold." 

^^ Mining  Commission's  Report,  p.  06. 

^3  The  west  wind  blows  with  great  regularity  on  all  th«se  lak'.H    from  ^  '  .wan  to 

Lake  of  the  Woods  during  the  summer  months,  rising  u<u.illy  about  nine  in  :  ling  and 

falling  about  five  in  the  evening. 


rf  "<• 
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Ix>ch  Earne. 


Green  water 


An  extensive 
bodj  of  iron 
wee. 


From  a  small  bay  on  the  south  side  "of  the  lake,  about  two  miles  from  the 
mouth  of  Kashaljowie  river,  a  portage  a  quarter  of  a  mile  long  leads  across 
into  a  little  blue  lake  bearing  the  Scotch  name  Loch  Earne.  It  is  said  to  be 
very  deep,  and  better  stocked  with  trout  than  any  other  water  in  the  district. 
By  the  shore  line  it  appears  as  if  cut  off  into  three  distinct  bodies  of  water, 
with  two  narrow  connecting  necks  ;  but  in  reality  it  is  only  one  body,  with- 
out any  change  of  level. 

A  mining  location  on  the  south  side  of  Loch  Earne  was  exploited  twenty 
years  ago  for  gold  by  cutting  a  trench  through  gravel  drift  for  a  distmce  of 
fifty  yards  from  the  shore.  There  is  no  appearance  of  a  vein  here,  and  what- 
ever quartz  there  is  has  been  obtained  from  float  boulders.  The  property  i& 
said  to  be  owned  in  Fort  William,  and  to  be  held  at  $20,000. 

We  paddled  back  to  the  middle  section  of  the  l^ke  and  made  a  portage  of 
a  quarter  of  a  mile  west  through  burnt  timber  to  the  east  arm  or  bay  of 
Greenwater  lake.  This  is  the  largest  expanse  of  water  in  the  district  through 
which  we  proceeded  south  and  east  of  lake  Shebandowan.  Its  waters  are 
beautifully  clear,  with  a  shade  of  green  that  no  doubt  suggested  the  name^ 
On  Russell's  map  the  height  of  land  is  shown  as  running  between  Greenwater 
and  Shebandowan  lakes,  but  the  accurate  topographical  survey  made  by 
Hume  Proudfoot  in  1892  leaves  no  doubt  that  the  height  of  land  is  south  of 
Greenwater,  and  that  the  latter  discharges  •  by  a  small  river  into  lake 
Shebandowan. 

Our  course  was  west  about  a  mile  and  a  half,  and  then  south  bstween  a 
large  island^*  and  the  mainland  through  a  narrow  and  picturesqjue  channel 
into  the  \nain  body  of  the  lake.  TTie  lake  opens  to  the  west  and  south  five 
or  six  miles,  and  by  the  time  we  entered  this  portion  of  it  the  west  wind  had 
risen  and  there  was  a  lively  show  of  whitecaps  on  the  course  before  us. 
Running  in  the  trowgh  of  the  sea,  the  waves  often  broke  over  the  low  gun 
wale  of  the  canoes,  but  we  got  through  without  anything  more  serious  than 
a  little  wetting,  and  turning  a  point  of  land  on  the  east  shore  we  entered  a 
narrow  bay  and  up  a  sluggish  stream  to  the  inevitable  partage. 

It  was  after  ten  o'clock  when  we  got  out  of  Greenwater  lake,  and  Mr 
Hammond  advised  that  this  was  a  good  spot  for  dinn^^r.  Accordingly 
Nicol,  George  and  Red  began  the  culinary  duties,  while  Mr.  Hammond  sug 
gested  that  the  doctor  and  myself  should  take  a  stroll  with  him  into  th< 
woods.  We  proceeded  along  the  base  of  an  escarpment  of  rock  which  rise? 
perpendicularly  about  thirty  feet,  and  at  the  first  easy  point  made  the  ascent 
of  it.  The  rock  is  a  dark  hornblende,  not  particularly  interesting  ;  but 
presto  !  there  was  a  change  ;  the  doctor's  hammer  came  down  and  broke  off  a 
lump  of  iron  ore.  Mr.  Hammond  had  planned  to  give  us  a  surprise  in  his 
modest  way,  and  he  had  several  others  in  store  as  we  disccrvered  before  the 
trip  on  which  we  had  entered  was  finished.  We  canMi  to  learn  indeed  that 
he  is  a  very  modest  mian  for  a  mining  prospector,  and  that  unlike  mjiriy  of 
his  class  he  exaggerates  nothing.  We  xieaaured  the 'ore  b3dy  and  found  it  to 
be  48  feet  wide,  but  the  length  was  not  ascertained  ;  Mr.  Hammond  informed 


**  Called  Rocky  island  on  Proudfoot's  map. 
west  of  this  island. 


The  outlet  of  the  ]a\(^  is  hialf  a  mile  nortli 
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us  that  it  is  at  least  a  quarter  of  a  mile.  On  the  face  of  the  bluff  the  ore 
shows  down  to  the  base  ;  how  much  deeper  it  is  can  only  be  ascertained  when 
it  is  worked.  Hornblende  forms  the  wall  upon  the  east  side,  and  a  band  of 
diorite  about  25  feet  wide  the  wall  on  the  west,  beyond  which  hornblende 
Bchist  comes  in  again,  but  some  ore  is  interbedded  with  the  schist.  Mr.  Ham- 
mond discovered  this  deposit  in  1892  and  five  locations  (R52G  530)  have 
been  surveyed,  with  an  aggregate  area  of  1,000  acres  ;  the  p  itentn  however 
have  not  yet  been  taken  out.  The  ore  is  magnetic,  and  analy.srs  are  said  to 
have  given  51  to  53  per  cent,  metallic  iron. 

The  creek  upon  which  we  had  entered  is  the  outlet  of  a  series  of  small  Creenwater 
lakes  and  marshy  ponds  extending  eastward  about  six  miles,  the  course  of 'V**  ^P  ^^""^ 
which  in  low  water  steadily  increases  in  ditliculty  as  the  ascent  is  made.  At 
an  early  stage  we  were  obliged  except  in  the  larger  lakes  either  to  drag  the 
canoes  through  the  shallow  water,  sinking  to  the  knees  in  mire,  or  to  make 
portages  in  dense  woods  where  a  trail  was  hardly  visible  ;  and  t\\u  continued 
until  the  height  of  land  beyond  Boulder  lake  was  reached.  Thence  to  the 
foot  of  Copper  lake,  where  we  camped  for  the  night,  the  route  was  easier. 
Following  is  the  day's  itinerary  as  furnished  by  Mr.  Hammond  :  The  tUy'a 


Shebandowan  lake,  a.  e 

Portage  to  Loch  Earne,  s 

Loch  Earne,  s.e 

Portage  to  Greenwater  lake,  w 

Greenwater  lake,  w.  and  a 

Creek  to  portage,  e 

Portage  around  rapid,  e . .' 

Creek  to  decharge,  n 

Decbarge  to  marshy  lake,  e 

Marshy  lake  to  portage,  n.e 

Portage  to  marshy  pond,  e 

MarBhy  pond  to  portage,  e 

Portage  around  low  water  in  creek,  i.e 

Greek  to  Long  Point  lake,  e 

Long  Point  lake,  e 

Portage  to  Bmall  lake,  e 

Small  lake  to  creek,  e 

Creek  to  portage,  e 

Portage  to  email  lake,  e 

Small  lake  to  portage,  s 

Portage  to  boaver  pond,  e . . 

Beaver  pond  to  creek,  e 

Creek  to  portage,  n.e 

Portage  to  einall  lake,  n.e 

Small  lake,  e 

Portage  to  Boulder  lake,  n.e 

Boulder  lake  to  portage,  e  

Height  of  land  portage,  B.e 0 

Miry  lake  to  portage,   e 0 

Portage  to  Copper  lake,  e 

Cotip>CT'  lake,  s.e 


Total ^9  13 
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The  land  and 
the  timber. 


This  distance  is  conaposed  of  thirteen  lakes  and  ponds,  14  miles  7  chains; 
four  sections  of  creek,  1  mile  40  chains  ;  and  thirteen  portages  (including  one 
decharge),  2  miles  46  chains. 

Eight  small  lakes  and  ponds,  the  le^st  and  highest  of  which  is  Boulder 
lake,  are  drained  by  the  creek  we  ascended  from  Greenwater  lake  ;  while  the 
waters  from  Miry  lake  eastward  are  conveyed  through  a  creek  of  unknown 
name  that  we  descended  into  the  Mattawin  river. 

As  far  as  could  be  seen  there  is  no  good  land  in  the  region  through 
which  we  passed,  and  no  valuable  timber.  Spruce  is  plentiful  in  some  places, 
but  does  not  attain  to  large  size,  and  there  is  one  small  area  of  pine  near  the 
height  of  land  ;  the  ground  is  covered  with  green  moss,  and  along  some  of 
the  portages  the  undergrowth  is  dense.  Some  shows  of  iron  ore  are  said  to 
occur  to  the  south  of  Boulder  lake,  but  we  did  not  visit  them. 


IN     THE     MATTAWIN     VALLEY. 


Copper  lake. 


In  the  track 
of  a  wind 
storm. 


Keek-keek 
lake  to 


Copper  lake,  the  second  body  of  water  along  the  chain  east  of  the  height 
of  land,  has  a  length  of  two  and  a  half  miles,  and  at  the  eastern  end  is  nar- 
rowed along  the  line  of  contact  between  granite  and  Huronian  schist.  At 
the  oublet  it  is  rock-rimmed,  the  water  flowing  through  a  channel  two  feet 
wide,  a  foot  deep  and  three  feet  long,  to  fall  about  twelve  feet  into  a  narrow 
gorge  that  has  been  cut  back  through  a  ridge  of  very  hard  banded  slate  not 
more  than  a  hundred  feet  wide.  One  might  suppose  that  a  very  few  years 
would  suffice  to  complete  the  cutting  back  into  the  lake,  the  result  of  which 
would  be  to  lower  its  level  ten  or  twelve  feet ;  only  one  does  not  know  how 
long  it  has  taken  the  water  to  wear  the  gorge  back  to  its  present  station — 
possibly  as  long  as  it  has  taken  the  Niagara  river. 

It  rained  at  intervals  through  the  night,  but  Tuesday  morning  was  clear 
and  cool.  We  were  astir  at  5.30  and  left  camp  at  7,  taking  a  due  south 
course  over  a  portage  of  three-quarters  of  a  mile  to  Keek-keek  or  Hawk  lake. 

The  trail  could  not  be  followed  for  more  than  half  the  way,  as  all  the 
timber  had  been  blown  down  by  a  wind  storm  which  s?7ept  across  the  country 
two  or  three  years  ago.  Mr.  Hammond  told  us  that  two  of  his  men  narrowly 
escaped  being  caught  in  this  storm.  They  were  close  to  the  portage  at  the 
time,  and  such  was  the  wreckage  of  fallen  trees  in  the  wake  of  the  gale  that 
it  took  them  more  than  half  a  day  to  cross  from  Keek  keek  to  Copper  lake,  its 
course  was  from  west  to  east,  keeping  along  the  north  side  of  Keek-keek  lake, 
and  we  observed  its  track  for  a  distance  of  several  miles.  Only  the  hills 
and  higher  ground  appeared  to  have  felt  the  force  of  the  blow ;  the  interven- 
ing low  lands  were  passed  over  unharmed.  It  would  seem  also  that  the  wind 
was  not  cyclonic,  for  the  whitened  trunks  of  the  trees  lay  parallel  with  each 
other  on  the  hillsides,  like  sheaves  of  wheat  on  a  harvest  field,  and  not  in 
every  possible  direction  as  occurs  in  a  real  cyclone. 

The  canoes  were  put  into  the  water  again  where  the  portaaie  trail  comes 
to  the  creek  flowing  down  from  Copper  lake,  about  450  yards  from  its 
mouth.  The  channel  has  a  tortuous  course  through  a  border  of  willows  and 
coarse  grasses,  but  finally  opens  into  a  round  sheet  of  water  with  a  high  and 
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bold  shore  of  rock  on  the  south  side.  This  is  the  upper  section  of  Keek- 
keek  lake,  and  passing  eoutheastward  through  a  gap  the  main  body  of  lie 
lake  is  seen  to  extend  to  east  and  west  a  length  of  five  or  six  miles,  with  a 
breadth  of  ow^^  to  one  and  a  half  miles.  Several  pairs  of  hawks  were  observ«  d 
circling  high  up  in  the  air  over  the  lake,  and  three  or  four  nests  were  seen  in 
the  tree  tops  along  the  southern  shore,  which  no  doubt  accounts  for  the  origin 
of  the  name  of  the  lake. 

From  Keek-keek  lake  tne  stream  broadens  to  river  dimensions,  with  the  Matt 
rashes  and  wild  rice  along  the  greater  part  of  the  way  to  its  mouth  in  Mat  '■'^" 
tawin  river,  and  there  are  stretches  of  excellent  canoeing.  At  the  foot  of 
Blossom  lake  is  a  band  of  granite,  over  which  the  river  tumbles  in  a  pretty 
mass.  The  volume  of  water  is  not  large,  and  three  miles  below  the  falls  it 
contracts  to  a  nariow  rushing  stream,  strewn  with  ugly  boulders.  A  short 
portage  around  the  base  of  a  high  ridge  of  rock  leads  to  another  stretch  of 
level  and  deep  water,  and  in  a  swampy  valley  covered  with  wilJowa,  grasses 
and  rushes,  we  floated  into  the  Mattawin  almost  without  perceiving  it. 

THE  gUARTZITK  GOLD  LOCATIONS. 

Half  a  mile  below  the  junction  we  landed  and  had  dinner  ;  and  thence  ^p  Gold 
half  a  railo  farther  we  reached  the  mouth  of  Gold  creek,  which  flows  down  creek, 
from  the  north.  The  valley  of  the  Mattawin  is  here  quite  wide,  but  it  is 
low  and  marshy.  We  turned  up  Gold  creek,  a  sluggish  stream  about  twelve 
yards  wide,  with  borders  of  willow  on  either  side.  The  channel  is  three  or 
four  feet  deep,  and  there  is  good  canoeing  through  low  country  for  three 
miles.  Then  come  rocky  shores,  with  high  ranges  inland,  and  shallows  over 
which  the  canoes  were  pushed  another  mile  to  a  small  island  below  the  tirst 
falls,  where  we  landed  and  pitched  our  tents.  The  river  divides  into  two 
streams  at  the  falls,  and  descends  over  rock  sloping  at  an  angle  of  45"^\  the 
effect  of  which  must  be  fine  when  the  water  is  high.  Tracks  of  moose  were 
seen  frequently  in  coming  up  the  stream,  and  the  water  lily  was  closely  cropped 
all  along  the  banks.  Bear  tracks  were  also  observed  crossing  the  creek  at 
several  points. 

There  is  a  miners*  camp  or  shanty  at  the  fall?,  on  the  west  side  of  the 
creek,  and  a  small  clearing  has  been  made  around  it.  This  is  location  AL  gold  locations. 
61  of  what  is  known  as  the  Quartzite  gold  mines.  Several  paths  or  trails 
were  found  leading  from  the  camp  westward  and  northward,  all  of  which  we 
followed — to  the  west  half  a  mile,  and  to  the  north  along  the  creek  a  mile. 
Four  prospecting  pits  have  been  opened  in  the  bluffs  along  the  river  towards 
the  north,  in  the  county  rock,  which  contains  iron  pyrites  in  minute  particles. 
There  is  certainly  a  great  body  of  rock,  and  the  owners  claim  to  have  got 
assays  showing  $2  to  $7  of  gold  per  ton.  The  two  largest  pits  are  on  the 
west  side  of  the  creek,  about  half  a  mile  north  of  the  camp,  but  the  extent 
of  the  workings  is  too  limited  for  a  safe  opinion  to  be  formed  of  the  value  of 
the  property. 

9  B.M. 
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The  itinerary.          Following  is  a  record  of  the  day's  march,  as  supplied  by  Mr.  Hamraond 

m.  ch. 

Portage  from  Copper  lake,  s . .  60 

Creek  to  Keek-keek  lake,  s.e . .  20 

Keek-keek  lake,  e 3  00 

River  to  Blossom  lake,  s.e .5  00 

Blossom  lake,  e 1  00 

Portage  around  falls,  e ^^ . .  3 

River  to  portage,  s.e 3  00 

Portage  around  rapids,  s.e . .  24 

River  to  portage,  s.  e . .  20 

Portage  around  rapids,  s.e .  3 

River  to  Mattawin  junction,  s.e , .  60 

Mattav^rin  river  to  Gold  creek,  e 1  00 

Gold  creek  to  "  Quartzite  mine,"  n.    4  00 

Total 19  30 


A  walk  across 
country. 


Hill  No.  8. 


THE  MATTAWIN  IRON  RANGE. 

Tuesday  night  was  uncomfortably  cold,  and  upon  rising  early  Wednes- 
day morning  we  found  that  ice  had  formed  on  a  basin  of  water  alongside  the 
tent.  The  two  Indians  were  sent  down  stream  with  the  canoes,  and  were 
instructed  to  meet  us  at  the  foot  of  the  second  falls  on  the  Mattawin  river, 
where  that  stream  is  crossed  by  the  Mattawin  iron  range.  The  other  mem- 
bers of  the  party  left  camp  at  6  25  a.m.,  going  eastward  on  a  well-cut  and 
easily  travelled  road  through  a  forest  of  jack-pine  ;  for  the  greater  part  of  the 
way  a  region  of  sand  and  gravel  too  poor  and  dry  for  the  nourishment  of 
thrifty  trees,  with  natural  glades  at  intervals,  and  rarely  a  stream  of  living 
water. 

At  the  end  of  a  steady  walk  of  nearly  three  hours  we  reached  location 
W222,  known  as  Hill  No.  8  of  the  Mattawin  iron  range,  owned  by  the  Mat- 
tawin Iron  and  Mining  Co.  A  trail  a  quarter  of  a  mile  long  leads  from  the 
road  to  the  top  of  the  hill,  rising  gradually  to  a  hundred  feet  above  the  plain, 
and  following  it  we  came  to  the  outcropping  of  ore.  From  this  height  a  com- 
manding view  is  obtained  of  the  country  towards  the  south  and  southeast ; 
and  among  the  prominent  objects  visible  is  the  Mesabi  iron  range,  fifteen 
miles  or  more  away,  which  is  supposed  to  extend  from  Minnesota  into  Ontario 
as  far  as  the  head  of  Thunder  bay.  Eastward  is  a  succession  of  high  hills, 
some  of  which  we  crossed  later  in  the  day,  the  nearest  being  a  mile  distant 
and  rising  considerably  higher  than  the  ridge  on  which  we  stood.  The  ore  of 
No.  8  hill  is  hematite,  of  banded  structure,  and  mixed  with  some  jasper  on  the 
west  side.  On  the  east  side  are  two  terraces  of  ore  with  perpendicular  faces 
at  one  point,  each  of  which  is  about  thirty  feet  in  height.  We  measured  a 
cross-cutting  near  the  northern  end  of  the  ore  lens  and  found  it  to  be  400 
feet ;  another  cross-cutting  farther  south  is  said  to  be  480  feet,  and  the 
length  of  the  ridge  is  about  half  a  mile.  Two  pits  have  been  sunk  upon  the 
summit  to  a  depth  of  ten  feet,  showing  clean  ore,  and  analyses  are  said  to 
give  55  per  cent,  of  metallic  iron.  From  the  east  side  this  hill  of  ore  might 
be  worked  as  an  open  quarry  for  half  its  length. 
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We  were  told  by  Mr.  Hammond  that  ho  had  explored  several  other  large 
shows  of  iron  ore  on  the  same  range  farther  west,  but  for  lack  of  time  we  did 
not  visit  them. 

Hill  No.  7  is  on  location  W221,  a  mile  east  of  No.  8,  and  rises  180  feet  Hill  No.  7. 
above  the  plain  as  measured  by  an  aneroid  barometer.     Jasper  is  more  con- 
spicuous than  in  No.  8  upon  the  west  side  of  the  hill,  and  the  ore  is  leaner, 
but  on  the  east  side  it  is  of  good  quality.     The  ore  lens  is  485  feet  wide,  and 
Mr.  Hammond  says  the  length  is  fifteen  chains.     Borings  were  carried  on  Exploratory 

here   with  a  diamond  drill  about  three  years  ago,  the  records  of  which  have  ^/""^  ^^     * 

•'  °  ^  diamond 

been  furnished  me  by  Mr.  W.  W.  Roche,  who  had  charge  of  the  drill.  drill. 

First  boring  on  northeast  side  of  hill,  at  an  angle  of  45^  north  : 

feet. 
Ore  and  rock  mixed 48 

Ore    12 

Black  rock ...  6 

Ore  :> 

Black  rock 20 

Ore   56 

Jasper   1 

Ore   6 

Jasper  and  black  rock 15 

Ore   6 

Jasper  and  black  rock 11 

Ore  and  rock  mixed 2 

Ore  and  slate  mixed 31) 

Diorite 36 

Total 260 

Second  boring  on  top  of  hill^  at  an  angle  of  60°  south  : 

feet. 
Ore  and  rock  mixed 88 

Ore  and  jasper  mixed 4 

Jasper 1 

Ore  and  rock  mixed 101 

Black  ore    1 

Red  ore     26 

Rock 1 

Black  and  red  ore  mixed   10 

Rock 1 

Black  and  red  ore  mixed   10 

Rock 12 

Ore  1 

Rock J 

Ore    22 

Total 280 

Mr.  Roche  says  of  the  second  prospect  that  it  "showed  very  rich  ore, 
which  was  struck  at  194  feet  and  continued  good  with  some  small  bands  of 
rock  between  until  the  hole  was  finished  at  a  depth  of  280  feet.  As  the  drill 
we  had  would  only  bore  to  a  depth  of  300  feet,  it  was  impohsible  to]determine 
the  extent  in  width  or  depth  to  which  the  ore  would  run  " 

Leaving  No.  7  Hill  we  descended  by  a  road  towards  Mattawin  "river, 
pwsing  No.  6  on  our  right.     The  river  was  reached  at  the  second  falls,  where 
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the  Indiana  were  awaiting  ua  with  the  canoes,  and  crossing  over  we  ascended 
Hill  No.  6.  Hill  No.  5,  on  locations  21 8W  and  219W.  Here  there  is  a  high  outcrop- 
[)ing  of  slaty  ore  fifty  feet  wide  and  a  quarter  of  a  mile  long,  with  jasper  on 
the  west  or  foot  wall  similar  to  No.  7.  The  strike  of  the  ore  body  is  east 
and  west,  and  the  dip  85 '^  north. 
Falls  of  the  The  first  and  second  falls  are  on  location  219 W,  and  the  third  is  about- 

half  a  mile  below  the  second.  Each  of  the  three  falls  has  a  height  of  about 
twenty-five  feet,  and  they  would  doubtless  supply  ample  power  to  generate 
electricity  for  driving  mining  machinery  and  operating  a  very  considerable 
length  of  railway  besides. 

Junction  of  ^^  descended  the  Mattawin  from  Hill  No.  5  half  a  mile  to  the  third 

Shebandowan 

and  Mattawin  falls,  on  the  south  side  of  which  is  a  portage  of  about  300  yards.     A  barrier 

of  stones  in  the  channel  below  these  falls  makes  canoeing  unsafe  in  low  water, 
and  perhaps  even  at  flood-time,  and  landing  upon  the  left  bank  we  portaged 
along  the  road  built  out  to  the  mining  locations,  through  a  fine  forest  of 
poplars  a  mile  and  a  quarter  to  the  mouth  of  the  Shebandowan  river.  This 
is  the  outlet  of  Shebandowan  and  its  tributary  lakes,  and  its  clear  blue  waters 
rush  down  with  great  force  to  join  the  brown  waters  of  the  Mattawin.  The 
two  rivers  are  of  nearly  equal  volume  ;  yet  the  numerous  sand  bars  and 
buttresses  of  stone  make  the  task  of  running  and  guiding  canoes  more  hazard- 
ous below  than  above  their  junction.  Both  banks  are  well  timbered  with 
poplar,  spruce,  balsam,  jackpine,  etc.,  for  the  next  three  miles,  or  as  far  as 
Hill  No.  1  (location  211W)  of  the  Mattawin  Iron  and  Mining  Company. 
Here  we  landed  on  the  south  bank,  and  found  lodgings  for  tha  night  at  a 
shanty  built  for  the  housing  of  the  compiay's  miners  in  the  winter  of    1893. 

Hill  No.  1.  H^^l  ^o-  1  ^s  ^^^^  ^  ^^^®  southwest  of  the  miners'  camp.     The  ridge  is  a 

quarter  of  a  mile  long  and  the  outcropping  of  ore  60  feet  wide.  At  the 
surface,  where  some  work  has  been  done,  it  presents  a  beautiful  exhibit  of 
jasper  breccia,  with  some  iron  ore  and  chert  intermixed.  In  the  first  five 
months  of  1893  development  operations  were  carried  on  upon  the  property, 
and  besides  pits  and  cross-cuttings  a  shaft  of  56  feet  was  sunk,  8  by  10  feet 
inside  the  timbers.  Mr.  Hammond  informed  us  that  the  jasper  was  disappearing 
and  the  ore  growing  richer  as  work  upon  the  shaft  proceeded,  but  the  com- 
pany was  not  disposed  to  expend  more  money  on  the  work  at  that  time. 

Extent  of  the  The  Mattawin  Iron  and  Mining  Company  has  had  surveys  made  of  nine- 

teen locations  on  the  Mattawin  range,  from  211Wto  229 W  inclusive,  the 
whole  distance  from  east  to  west  being  seven  miles  and  the  aggregate  area 
4r,480  acres  ;  but  it  has  taken  out  the  patents  for  only  seven  locations,  having 
an  area  of  1,600  acres.  Mr.  Hammond  has  taken  up  for  himself  locations 
152E  and  153E  east  of  No.  1  Hill;  and  he  has  traced  and  prospected  the 
iron  range  from  the  last  named  location  due  west  to  Greenwater  lake,  and 
thence  southwest  to  Hunter's  island,  and  reports  shows  of  ore  at  frequent 
intervals  over  its  entire  length.  His  belief  is  that  the  Mattawin  range  in  its 
course  eastward  joins  the  Mesabi,  probably  at  some  point  east  of  the  Kamin- 
istiquia  river.  It  is  also  probable  that  in  its  southern  extension  to  and  across 
Hunter's  island  it  connects  with  the  Vermilion  iron  range  in  Minnesota. 


Mattawin  iron 
range 
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POSSIBILITIES     Ok     AN     E  L  K  C  T  K  I  f     RAILWAY. 


Reference  has  already  been  made  to  the  utilization  of  the  Mattawin  falls  Ontario  and 
as  the  source  of  power  for  working  mines  and  railways.  The  projectors  of  the  Railway .*^*'^ 
Ontario  and  Rainy  River  Railway  had  in  view  two  or  three  years  ago  the  con- 
struction of  that  road  from  a  point  at  Sand  lake  on  the  line  of  the  Port 
Arthur,  Duluth  and  Western  Railway  northwest  to  the  iron  ore  deposits  on 
the  Atik-okan  river  ;  but  since  the  more  careful  exploiting  of  the  Mattawin 
range  they  are  disposed  now  to  start  at  a  point  nearer  Fort  William,  probably 
at  the  crossing  of  the  Kaministiquia  river,  locate  the  line  west  along  the  Matta- 
win iron  range  to  Greenwater  lake,  thence  through  Moss  township  in  an  almost 
direct  line  to  the  Atik-okan  range,  and  thence  down  the  valleys  of  the  Atik- 
okan  and  Seine  rivers  to  Rainy  lake  and  the  fertile  lands  of  Rainy  river.  It 
is  reported  that  a  route  favorable  for  railway  construction  is  obtainable  for 
the  eastern  section  along  the  course  here  indicated  ;  and  besides  the  likelihood 
of  securing  the  carrying  trade  of  the  mines,  which  is  a  conbideration  of  first 
rate  importance,  there  is  the  possibility  of  operating  the  line  as  an  elictric 
railway  with  power  derived  from  Kakabeka  falls  on  the  Kaministiquia,  the 
three  falls  on  the  Mattawin,  and  a  succession  of  falls  and  rapids  on  the  Atik- 
okan  and  Seine,  besides  other  intervening  streams  ;  and  if  there  are  sections 
in  which  water  power  is  lacking,  stationery  steam  engines  could  be  established 
for  generating  electric  energy,  using  cheap  steam  coal  for  the  purpose.  In 
a  country  so  well  supplied  with  water  power  as  this  region  of  Ontario,  it 
appears  to  be  almost  certain  that  an  electric  railway  can  be  constructed  and 
operated  at  considerably  less  cost  than  a  steam  railway.  The  chief  objection 
to  an  electric  railway  heretofore  has  been  the  loss  of  power  or  energy  by 
transmission,  but  it  is  claimed  that  with  the  latest  improvements  power  may  be 
transmitted  25  miles  at  a  loss  no  greater  than  25  percent.  With  the  steam  Advantages  of 
engine,  Maxim  points  out  in  a  recent  magazine  article,  it  is  necessary  to  propel  to^noratTthe'^ 
over  the  line  a  very  heavy  locomotive  and  a  large  supply  of  coal  and  water.  In  ^'oe- 
the  electrical  locomotive  the  engine  can  be  much  lighter,  and  of  course  the  coal 
and  water  can  be  wholly  dispensed  with  Therefore  he  says  we  can  have  in  the 
electrical  locomotive  cheaper  power  and  a  very  much  li^hter  train  to 
propel,  while  the  reduction  in  weight  will  also  greatly  reduce  the  wear  and 
tear  of  the  line.  Electricity  could  bw  employed  on  any  existing  road,  but 
where  special  roads  are  constructed  a  comparatively  cheap  line  will  serve  the 
purpose,  "and  as  the  electric  train  would  be  vastly  lighter  thin  the  steam 
train,  expensive  grading  and  tunnelling  would  not  b-5  necessary.  The  line 
might  follow  approximately  the  contour  of  the  country.  In  the  steam-driven 
train,"  this  distinguished  inventor  proceeds  to  say,  "great  power  is  required 
to  enable  it  to  mount  even  a  slight  gradient,  and  all  this  energy  is  wasted  in 
heat  and  friction  on  the  brakes  in  descending  the  next  grade.  The  extra 
amount  of  energy  consumed  by  an  electrically  driven  train  in  mounting  a 
gradient  could  again  be  utilized  in  descending  the  next  gradient,  because  the 
descending  train,  moving  at  a  high  velocity,  instead  of  having  its  speed 
checked  by  the  use  of  brakes,  could  turn  a  switch  in  such  a  direction  as  to 
convert  the  motors  themselves  into  generators   which  would  actually  send  a 
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current  into  the  line  which  would  be  available  for  the  use  of  other  trains. 
The  storing  of  energy  developed  by  a  descending  train  has  always  been  a 
desideratum  ;  it  is  quite  impracticable  to  use  it  with  our  steam-driven  trains, 
while  it  is  a  simple  matter  in  trains  driven  by  a  cable  or  by  electricity."  ^^ 
There  would  of  course  be  difficulties  in  the  way  of  keeping  a  railway  open  in 
this  northern  country  during  the  long  winter,  but  they  are  not  likely  to  be 
insurmountable,  and  the  electrically-driven  railway  has  advantages  which  the 
steam-driven  railway  does  not  possess. 


BACK     TO     SAVANNE, 


Thunder 
storm  on  the 
Mattawin. 


By  river, 


Brown's  lane 
and  the 
Dawson  road 
to  Finmark. 


Chief  Peter 
and  his  band 
again. 


An  ominous  thunderstorm  came  up  in  the  evening,  during  our  visit  to 
No.  1  Hill,  and  heavy  rains  fell  at  intervals  during  the  night  and  early  morn- 
ing ;  but  the  accounts  afterwards  given  by  the  members  of  our  party  on  Lac 
des  Mille  Lacs  showed  that  it  was  wilder  and  of  far  greater  violence  there. 

Thursday  morning  the  sky  cleared  off  at  7.30,  and  the  day  was  fine  and 
warm.  At  9  30  we  left  the  camp  and  proceeded  down  the  river  three  miles 
in  a  straight  line,  or  nearly  five  miles  by  the  water,  to  Brown's  lane.  There 
are  several  rapids  where  the  channel  is  either  filled  >^ith  boulders  or  partly 
dammed  over  with  gravel,  on  two  or  three  of  which  our  canoes  grounded.  At 
one  place  about  a  mile  above  the  lane  we  noticed  an  outcropping  of  chert 
along  the  south  bank,  from  which  samples  were  taken.  On  the  north  side, 
near  the  same  place,  is  a  bank  of  clay  and  sand  about  twenty  feet  high,  show- 
ing distinct  lines  of  bedding. 

At  10.30  we  landed  and  walked  three  miles  northeast  to  Finmark  station, 
packing  the  canoes  and  camping  outfit,  and  arrived  there  at  12.  A  long  mile 
on  the  lane  brought  us  to  the  Dawson  road,  close  to  one  of  the  station  houses 
of  that  one-time  famous  highway.  It  was  here  that  the  Wolseley  expedition 
of  1870  diverted  from  the  unfinished  road,  going  south  to  the  Mattawin  and 
up  that  river  and  the  Sbebandowan  to  the  foot  of  Shebandowan  lake.  A 
short  mile  east  on  the  road,  and  a  mile  northeast  across  ranges  of  high  hills 
brous;ht  us  to  the  station,  where  a  few  minutes  later  Mr.  Hammond  and  his 
Indian  took  an  east-bound  freight  train  for  Fort  William  ;  while  the  rest  of 
us  boarded  a  colonist  train  carrying  400  or  more  laborers  for  the  Manitoba 
harvest  fields,  and  reached  Savanne  at  14  o'clock.  The  remainder  of  the  day  was 
occupied  in  getting  ready  for  next  day's  journeys — Dr.  Ooleman  for  the  east 
and  home,  and  myself  with  Mr.  Oameron  and  my  son  for  the  canoe  trip  down 
the  Seine  waters  to  Fort  Frances. 

The  Indians  from"  Poplar  point  had  come  in  to  do  their  shopping,  and 
four  or  five  wigwams  were  pitched  near  our  camp.  Chief  Peter  arrived  with 
his  younger  squaw  later  in  the  day,  and  as  patriarch  of  the  gens  he  sat  in 
state  in  his  canoe  while  his  wife  paddled  up  the  river.  His  clothes  did  not 
quite  become  a  chief,  being  tattered  and  of  many  colors ;  but  retiring  behind 
the  bushes  in  a  potato  patch  he  soon  reappeared  with  a  whole  suit,  and  on  his 
breast  a  Treaty  medal  bearing  the  date  of  1874.  Walking  up  to  the  door  of 
the  tent  where  our  Indians  were  having  supper,   he  stood  and   stared   rigid, 

15  Hiram  S.  Maxim  in  CasBier's  Magazine  for  January,  1896,  pp.  263-4. 
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like  a  setter  when  he  gets  scent  of  birds,  until  they   handed   out   a   plato  of 

food  and  pannikin  of  tea,  when  he  sat  down  upon  his  haunches  and  ate  with 

great  relish,  using  his  fork  like  a  man  of  society.     Tlie   ten   or   twelve  dogs 

which  formed  a  necessary  part  of  the  Indian  quarters  seemed   to   haunt  our 

tent  doors  all  night,  and  next  morning  a  few    bones   thrown  towards   one  of 

the  wigwams  engaged  them  in  a  mad  riot.     One  mangy  fellow,  at  which  every 

dog  and  Indian  had  a  grudge,  was  the  first  to  be  set   upon  ;  then  the   fight  A  dog  riot. 

became  very  mixed,  like  a  knock  down  and  drag  out  set-to  in  a  bar  room,  in 

which  each  cur,  like   the   Gow  Ohrom,  fought  for  his  own  hand  ;   but    under 

the  heavy  and  well-directed  blows  of  an  angry  squaw  they  dispersed,  and  for 

the  rest  of  the  morning  we  had  peace  and  order. 


Savannk  to  Mine  Ckntrk,  on  Shoal  Lakk. 

At  10.40   Friday  morning  we   broke  camp  at   Savanne.      Dr.    Coloman  Suppliw  for 

went  east  by  train,  while  I  took  over  his  canoes  and  Indians  (Alec   and    Nicol 

Mainville)  and  started  for  Fort  Frances.   Ordinarily  it  is  a  seven  days' journey  : 

but  much  depends  on  wind  and  weather,  and  accordingly  we  laid  in  a  ten  days' 

supply  of  provisions.     The  water  was  favorable,  but  with  a  mild  wind  blow 

ing  from  the  south,  and  at  11.40  we  reached  Sand  [>oint.     At  1.15  p.m.   we 

set  off  again,  to  discover  that  in  the  interval  for  dinner  the    wind   had  risen 

and  that  the  waves  were  troublesome  beyond   the   point.     Calling  at  P«jplar  I*"plftr  point 

,  ,     ,   ,  ,      ,  ,  ^  tu  Long  point. 

point  to  get  a  possible  supply   of  fish,    we    were   lucky  enough    to  get  some 

moose  steak  instead,  an  Indian  hunter  having  killed  one  of  these  noble  animals 

the  day  before.     We  continued  in  a  southwesterly  and  westerly  course  in  the 

lee  of  successive  islands,  but  the  wind  rose  steadily  and  on  the  longer  traverses 

the  canoes  shipped  considerable  water.      At  5  o'clock  we  reached  Long   point 

and  camped  for   the   night.       This   archaean  promontory   extends  from   the 

north  about  two-thirds  of  the  way  across  the  lake,  and  a  fine  sand  beach  at  its 

southern  extremity  makes  it  a  favorite  camping  ground. 

Saturday  morning  our  camp  was  astir  at  6  o'clock.  It  was  warm,  l)ut 
cloudy,  with  a  smart  wind  blowing.  The  sand  beach  suggests  that  this  is  a 
good  spot  for  bathing,  although  the  brown  water  does  not  tempt  one,  and  the 
brown  leech  with  which  it  abounds  terrifies  one. 

At  7  the  wind  fell  and  a  quarter  of  an  hour  la*er  we  paddled  off  for  the  j^^^^  p^ij,^  to 
southwest.  There  was  however  only  a  temporary  lull  in  the  wind,  wh'oh  ^^•'^'l  ^*y 
rose  presently  as  we  entered  the  wide  traverse  beyond  the  promontory.  Far 
away  towards  the  northwest  the  waters  of  Lac  des  Mille  Lacs  flow  out 
through  Seine  river,  but  our  coarse  lay  near  the  southern  shore,  where  there 
are  numerous  islands  and  deep  bays.  Wolsoley,  who  crossed  this  lake  at  the 
head  of  the  Red  River  Expedition  in  1870,  describes  it  as  "a  curiously 
shaped  and  straggling  expanse  of  water,  in  which  there  are  islands  without 
number,  many  being  of  sufficient  size  to  have  great  bays  stretching  for  miles 
into  them.  One  island  so  closely  resembles  another,"  he  says,  '•  that  it  is 
wonderful  how  any  of  us  found  our  way  over  the  20  miles  to  be  travelled 
before  we  reached  the  next  portage.  Even  the  brigade,  furnished  with  the 
most  experienced  guides,  strayed  sometimes  for  hours  out  of  their  course. 
Steering  solely  by  the  compass  took    one   ropeitedly    into   these   large   bays  ; 
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and  nothing  is  more  disheartening  than  finding  one's  self  in  a  cul  de  sac  after 
a  pull  for  many  miles  up  one  of  these  bays,  and  having  to  row  back  again  to 
search  for  another  passage."  ^^  I  was  more  fortunate,  for  although  the  Indians 
Alec  and  Nicol  had  only  been  over  the  course  one  lime  before,  on  the  way 
up  with  Dr.  Coleman,  they  never  faltered  or  wavered,  but  paddled  straight 
on  as  if  guided  by  the  instinct  of  a  homing  pigeon. 

At  9.50  we  reached  the  end  of  the  lake,  and  through  a  narrow  passage 
entered  Baril  bay.  On  the  south  side  is  a  new  lumber  camp,  on  the  edge 
of  a  pine  forest,  a  portion  of  which  has  been  destroyed  by  fire.  Eastward 
on  the  same  shore  the  country  had  evidently  been  overrun  by  fi'-e  many 
years  ago,  and  is  now  sparsely  covered  with  poplar. 

THE     NAMAKAN      RIVER      WATERS. 

4    ^^     ,  Baril  bay  has  three  expansions,  the  last  one  bending  south  a  mile  a  ad 

height  of  land  a  half  to  a  portage  at  its  head.     This  portage  is  about  a  quarter  of  a  mile 

lake.  long,  and  is  on  the  Dawson  route.      It  crosses  a  height  of  land,  and  Baril 

lake    at  the    southern  end   of  it    belongs  to  the  system  of  waters  drained 

8  luthwest  through  the  Maligne  and  Namakan  rivers  into  the  southeast  arm 

of  Rainy  lake.^^ 

The  shores  at  the  east  end  of  Baril  lake  have  been  burnt  over,  but  are 
now  covered  with  copse.  For  nearly  two  miles  it  lies  east  and  west ;  then 
it  bends  northwestward  and  its  banks  contract  to  a  width  of  300  yirds, 
and  are  finely  wooded.  Again  it  lies  east  and  west,  widening  to  half  a  mile 
or  more  and  presents  fine  shore  lines  covered  to  the  water's  edge  with  a 
dense  growth  of  small  timber.  At  the  western  end  there  is  a  traverse  of  a 
mile  and  a  half  long  and  wide,  and  a  high  rocky  promontory  of  gnnissic  rocks 
extends  eastward  into  it  nearly  half  a  mile.  Within  300  yards  of  the  lower 
end  the  lake  contracts  to  50  yards  or  less,  bending  southward  to  the  decayed 
dock  of  the  Dawson  route  at  the  head  of  the  portage.  Formerly  the  lake 
had  two  outlets  with  a  high  bluff  of  rock  between,  but  the  lowering  of  the 
lake  has  left  the  western  channel  dry  and  the  outflow  is  now  wholly  through 
the  eastern  channel 

Brul^ portage,  '^^®  portage  to  Brul^  lake  is  about  half  a  mile  long,  but  when  the  water 

is  high  canoes  may  be  put  into  the  creek  at  a  point  half  way  across.  On 
the  Brul^  side  the  n-ad  slopes  down  a  gravelly  hill,  and  is  in  very  good  con- 
dition yet,  the  descent  from  one  lake  to  the  other  being  about  50  feet.^ 


16  Travel,  Adventure  and  Sport  from  Blackwood's  Magazine,  No.  ii,  p.  277. 

17  Baril  bay  belongs  to  the  Seine  river  system  and  has  no  connection  with  Baril  lake. 
The  French  name  is  by  some  writers  exchaukred  for  its  English  equivalent,  Barrel,  while  one 
traveller  calls  it  Keg  and  another  Bar.  The  waters  of  the  lake  are  clear  and  blue,  while 
those  of  the  bay  are  brown. 

18  The  following  distances  and  levels  are  given  in  Hind's  Red  River  Expedition,  vol.  ii., 
Appendix  I : 

Feet  above 
m.  ch,       lake  Superior. 

Thousand  Lakes  to  Baril  portage   21            60  832.68 

Baril  portage  17  834  54 

Baril  lake 8            00  834.54 

Brul^  portage 21  787 .  52 

Upper  Brul^  or  Cannibal's  lake 8            00  78().02 
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Brulo  lake  ia  only  about  a  mile  long  and  haif  a  mile  wide,  and  obviouily  ^nj  Brul«i 
it  has  received  its  name  from  the  tire  which  dostroyeJ  the  timber  on  itn  high  '*^'* 
banks  many  years  ago.  The  second  growth  had  attained  to  goodly  dimensionH, 
but  it  too  was  swept  by  the  great  fire  of  1894.  On  the  north  .side  the  binks 
rise  to  a  height  of  a  hundred  feet  or  more,  which  towards  the  western  end 
of  the  lake  descend  in  terraces  to  the  shore  line.  The  profusion  of  purple 
flowers  which  covered  these  slopea  presented  a  very  pleasing  effect  in  contrast 
with  the  blackened  forest  upon  the  opi)Osite  side  of  the  lake.  The  outlet  is  a 
stream  25  to  30  feet  wide,  flowing  swiftly  towards  the  west  and  northwest  in 
a  meandering  channel  ;  therefore  clearly  showing  that  Hrulr  ia  a  distinct  lake, 
and  not  a  part  of  Windegoostigwan  lake  as  shown  on  some  maps  and  described 
by  Hind  and  others. 

The  upper  reach  of  Windigooatigwan  lake  for  a  mile  or  more  is  about  Win.lijf..o.ti- 

200  yatds  wide.     The  wind  was  blowing  a  smart   brefze   as    we   entered  the  ^^''" '*^^- 

wider  portion,  which  lies  east  and  west,  and  instead  of  camping  on  the  north 

shore  as  we  had  intended  we  were  obliged  to  turn   towards   the   nearer  east 

end,  with  its  tine  eliptical  shore  line  and  smooth  wide  san  I  beach,   and  pitch 

our  tents  in  the  edge  of  the   thick   wood   there   for  over   Sunday.     Walking 

along  the  beach  I  saw  fresh  tracks  on  the  sand  which  [  supposed  to  be  a  dog's, 

but  could  not  comprehend  how  a  dog  came  to  be   there.      "  It's  a  link,"    Nicol 

said  ;  and  that  night  the  tent  door  was   closed  with   a   little  more  care  than 

usual.     I'  It  is  now  8  o'clock,"  my  note  book  reads,  "  the  wind  has  died  away, 

Mie  waters  have  quieted  down,  the  sky  is  clear,  the  new  moon  is  hanging  over 

the  lake,  the  air  is  pleasantly  cool,  and  our  camp  fire  is  blazing  on  the  beach." 

Yet  it  is  hard  to  repress  a  sense  of  loneliness  at  the  thought  that  here  one  is 

as  much  cut  oft'  from  the  haunts  of  men  as   if   he  was  in    the   middle  of  the 

Atlantic. 

Sunday  morning  broke  with  a  thunder   storm,    which   did   not   clear  off  u    » 

'='  tventinf^  in 

until  8  o'clock.  The  lake  was  delightful  for  bathing,  clear,  and  cool  enough  c*m;) 
to  be  invigorating,  the  bottom  of  white  sand  sloping  gently  off  into  deep  water. 
What  a  pretty  summer  resort  this  might  be,  were  it  not  so  far  away  '.  But 
there  are  hundreds  just  as  good  in  our  Northern  Ontario,  much  nearer  at 
hand,  and  a  hundred  years  hence  they  may  all  be  in  requisition  by  people 
who  must  have  summer  homes  and  the  rest  and  quiet  which  the  forest  atfords. 
High  terraces  of  gray  gneiss  rock  on  the  north  side  of  the  lake,  covered 
with  poplar  and  Norway  pine  which  the  fire  had  partially  destroyed  the  year 
before,  invited  one  for  a  stroll  when  there  wes  nothing  else  to  be  done,  or  no 
better  way  of  passing  the  time.  There  are  three  long  rough  steps  which  riat* 
to  a  height  of  nearly  200  feei  above  the  lake,  and  as  very  little  soil  e-xists  on 
the  rocks  the  trees  have  small  hold  on  the  ground  and  many  have  already 
fallen  since  the  tire.  We  walked  eastward  about  200  yards  on  the  highest 
terrace  and  descended  into  a  ravine  thickly  covered  with  bushes  and  small 
timber,  where  the  moss  and  peat  were  saturated  with  water  trickling  down 
the  rocky  slopes  on  either  side.  Crossing  a  ridge  towards  the  south  Mr. 
Cameron  and  myself  entered  the  valley  of  a  spring  cre>-k  which  empties  into  the 
lake  near  our  camp,  and  where  some  brownish  colored  Rnim»tl  was  startled 
out  of  its  lair  in  the  trunk  of  a  fallen  tree   and  quickly   disippeared    in    the 
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close  timber.      It   may   have  been   the   lynx,  or  it   may   have   been  only   a 
rabbit ;  there  was  no  chance  to  see  which,  with  the  glimpse  to  be  had  of  it. 

In  the  afternoon  the  wind  blew  strong  out  of  the  west,  raising  quite  a 
swell  on  the  lake  and  foreboding,  the  Indians  said,  rough  weather  for  the 
morrow.  But  Indians  are  not  prescient  above  all  j)ther8  even  in  afiairs  of 
weather,  in  which  they  are  commonly  supposed  to  be  very  wise,  and  in  this 
instance  the  sequel  proved  that  they  were  not  weather  prophets. 
**  The  devil  1  asked   Nicol  what   the  name  of  our  lake   meant,    for   besides  knowing 

t  at  eats  you.  j^j^  mother  tongue  Nicol  prided  himself  upon  having  gone  to  the  mission 
school.  Pointing  to  a  gray  island  rising  high  out  of  the  lake,  he  said,  '*  Win- 
digo — great  giant,  the  devil  that  eats  you."  Asked  as  to  the  rest  of  the 
word,  he  replied,  "  Stigwan — I  donno  ;  something,  I  guess  so."  Mr.  Aubrey 
White,  the  Assistant  Commissioner  of  Crown  Lands,  who  has  a  good  know- 
ledge of  the  Ojibway  or  Chippewa  language,  was  able  to  tell  me  offhand  that 
the  name  is  compounded  from  Windigo  ''great  giant"  and  Oshtigwan,  "  his 
head.'  ^^  The  origin  of  the  name  is  probably  to  be  found  in  the  weird  story 
told  by  Keating,  one  of  a  party  of  United  States  explorers  who  made  the 
A  weird  story  ascent  of  those  waters  from  lake  Winnipeg  to  lake  Superior  in  1823.  "A 
*  ®*  more  gloomy  name  is  that  of  Cannibal  or  Wandigo  lake,  which  is  derived 
from  the  unnatural  deed  which  was  perpetrated  in  its  vicinity.  It  is  said 
that  a  party  of  Indians  belonging  to  Oschekkamega  Wenenewak  or  band  of 
the  cross  ridge  were  once  encamped  near  this  lake  in  the  year  1811  and  were 
quite  destitute  of  provisions  ;  they  amounted  to  about  forty  ;  their  numbers 
gradually  diminished  through  famine,  the  survivors  feeding  upon  the  bodies 
of  their  deceased  relatives  ;  finally  there  remained  but  one  woman,  who  had 
subsisted  upon  the  corpses  of  her  own  husband  and  children,  whom  she  had 
killed  for  this  purpose.  She  was  afterwards  met  by  another  party  of  Indians, 
who,  sharing  in  the  common  belief  that  those  who  have  once  fed  upon  this 
flesh  always  hunger  for  it,  put  an  end  to  her  existence.  The  Oschekkamega 
band,  inhabiting  a  very  barren  country  are  often  reduced  to  cannibalism  from 
necessity,  and  the  frequent  recurrence  of  it  has  almost  deprived  them  of  the 
abhorrence  which  men  naturally  feel  for  anthropophagy.  It  was  not  there- 
fore from  horror,  bat  rather  from  a  feeling  of  self  preservation,  that  the 
woman's  life  was  taken  away."^^ 

19  This  too  is  the  meaninpr  according  to  Baraga.  Windigo— fabulous  giant  that  lives  on 
human  flesh  ;  a  man  that  eats  human  flesh  ;  cannibal.  Oshtigwan— his  head.  Windigokwe — 
fabulous  giantess  living  on  human  flesh. 

20  Wm.  H.  Keating's  Narrative  of  an  Expedition  to  the  Source  of  the  St.  Peter's  River 
in  1823,  vol.  ii,  p.  128.  And  Wolseley  in  his  Narrative  tells  a  somewhat  similar  story.  "  We 
were  once  pointed  out  an  old  woman  who  some  years  ago  had  supported  life,  when  in  a 
starving  condition,  by  eating  human  flesh — by  no  means  an  extraordinary  or  unusual  occur- 
rence amongst  those  people  when  in  such  straits.  She  was  certainly  a  most  loathsome  crea- 
ture to  look  at  ;  her  face  was  so  deeply  wrinkled,  and  the  wrinkles  so  full  of  dirt,  that  she 
seemed  as  if  tattoed. "  Narrative  of  the  Red  River  Expedition  in  series  of  Travel,  Adven- 
ture and  Sport,  No.  ii,  p.  279.  A  horrible  story  of  a  man-eater  is  also  told  by  Alexander 
Henry  in  his  book  of  Travels  and  Adventures  in  Canada,  pp.  206-10.  The  incident  occurred 
at  Oak  bay  on  the  north  side  of  lake  Superior,  twelve  leagues  from  the  Saulb,  in  the  wi:  ter 
of  1767.  A  young  Indian  came  into  Henry's  camp  in  a  starving  condition.  "The  ai)poar- 
ance  of  this  youth  was  frightful  ;  and  from  his  squalid  figure  tiiere  issued  a  stench  which 
none  of  us  cculd  support."  His  crime  was  suspected,  search  showed  where  he  had  killed 
and  eaten  a  victim,  and  he  confessed  to  the  killing  and  eating  of  four  others,  with  the  help 
of  his  last  victim."     "  The  Indians  entertain  an  opinion,"  Henry  writes,   "  that  the  man  who 
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Monday,  the  26th,  we  were  up  at  5  o'clock  and  found  it  a  beautiful  clear  Resuming  th« 
Eorning,  with  the  lake  still,  and  the  barometer  rising.     At  7.15   the  canoea  J^^^V'^J^^  ^^^' 
vere  loaded  and  we  left  again  for  the  west.     The  lake  is  bounded   north  and 
40uth  with  high  rocks  of  gray  gneiss,  and  in  the  centre  is  a  large  island  of  the 
jame  material,  the  great  giant's  head,  which  divides  the  Dawson  route  to  the 
joutheast  bay  of  Rainy  lake  from  the  route  down  the    Atik-okan  and   Seine 
:o  the  northeast  or  Seine  bay  of  the  same   lake.     The   timber   on   the    island 
ind  the  north  mainland  has  been  burnt  over,  and   the  naked  gray    rocks  on 
ihore  are  exposed  at  every  turn.     The  lake  here  is  less  thaa   a   quarter  of  a  Out  of 
nile  wide,  and  the  bold  shore  lines  so  near   at   either   hand,    with   occasion  \1  and  into 
jlumpa  of  green  pine,  make  the  scene  a  picturesque  one.     The  boundary  lino  ^*'"y  HiTer 
between  Thunder  Bay  and  Rainy  River  districts  is  crossed  near  the  western 
md  of  the  lake.     Paddling  up  into  a  small  V-shaped  inlBt  we  landed  beside  a 
leap  of  Laurentian  boulders  and  packed  two  tripi  northward  across  an  ugly 
Dortage  to  a  little  lake,  and  thence  across  another  half  mile  portage  to  Elbow 
ake.     The  general  impression  is  that  the  outlet  of  Windigoostigwan  lake  is 
)j  way  of  the  Dawson  route  and  down  French  river  into  Pickerel   lake  ;  but 
[  noticed  that  it  also  has  an  outlet  from  the  head  of  the  V-shaped  inlet  north- 
ward, gurgling  through  the  mass  of  boulders  to  reach  a  swampy  hollow  on  the  The  double 

eft,  and  on  to  meet  another  small  stream    which   flows  west  about   midwav  'A',*t^*^V^ 
'  -    hi  bow  lake. 

icross  the  portage,  doubtless  to  descend  with  the  waters  of  Elbow  and  several 
)ther  small  lakes  in  that  vicinity  to  rejoin  those  of  lake  Windigoostigwan  in 
?>ench  river.  Two  ridges  each  forty  or  fifty  feet  high  have  to  be  surmounted 
m  this  portage,  and  for  the  rest  of  the  way  the  trail  is  either  through  a  half 
jrown  thicket  of  bushes  or  across  bog  and  water.  The  descent  at  the  farther 
»nd  is  precipitous,  and  leads  to  a  sm-ill  lake  lying  in  an  east  and  west  depres- 
ion  about  a  hundred  yards  wide.  The  portage  thence  to  Elbow  lake  had 
)robably  been  visited  some  time  by  a  wind  storm,  as  the  fire  of  I89t 
lad  licked  up  every  stick  of  timber  left  apoa  it,  leaving  the  thin 
gravelly  soil  brown  and  naked,  but  plentifully  strewn  with  massive 
;ray  boulders  of  gneiss  and  outcroppings  of  the  same  rock  in  place 
vhich  gave  to  the  scene  the  appearance  of  an  ancient  and  desolate  graveyard, 
t  was  9.40  when  we  reached  the  head  of  this  portage,  and  at  10.35  we  set 
ffto  cross  Elbow,  lake. 

Elbow  lake  derives  its  name  doubtless  from  its  shape.     It  is  a  fine  sheet  Klb^w  lake. 
•f  clear  water,  with  shores  and  islands  of  grey  gneiss  brought  into  conspicuous 
elief  by  the   sweep  of  the   fire  ;  hardly   a  green   tree  is   to   be  seen  in  any 

M  once  made  human  flesh  his  food  will  never  afterward  be  satisfied  with  any  other.  It  is 
robable  that  we  saw  things  in  some  measure  through  the  medium  of  our  prejudices  ;  but  I 
onfeas  that  this  distressing  object  appeared  to  verify  the  doctrine.  He  ate  with  relish  noth 
ag  that  was  given  him  ;  but,  indifferent  to  the  food  prepared,  fixed  his  eyes  continually  on 
he  children  which  were  in  the  Indian  lodge,  and  frequently  exclaimed,  '  How  fat  they  are  ' ' 
t  was  perhaps  not  unnatural,  that  after  long  acquaintance  with  no  human  form  bui  such  as 
'as  gaunt  and  pal«  from  want  of  food,  a  man's  eyes  should  be  almost  nveteil  upoo  any  thing 
^here  misery  had  not  made  such  inroads,  and  still  more  upon  the  bloom  and  plumpness  of 
hildhood  ;  and  the  exclamation  might  be  most  innocent,  and  might  proceed  from  an  invol- 
ntary  and  unconquerable  sentiment  of  admiration.  Be  this  as  it  m:»y,  hi^  behavior  was  c<»n- 
idered,  and  not  less  naturally,  as  marked  with  the  most  alarming  symptoms  ;  and  the 
ndians,  apprehensive  that  he  would  prey  upon  their  children,  resolved  on  putting  him  to 
eath.  Tuey  did  this  the  next  day,  with  a  single  stroke  of  an  axe,  aimed  at  his  head  from 
>ehind,  and  of  the  approach  of  which  he  had  not  the  smallest  intimation." 


140 


direction  around  it  or  upon  it.  In  the  last  mile  and  a  half  towards  the  we 
eiid  the  lake  narrows  to  about  250  yards,  with  steep  wooded  banks  north  ai 
south,  but  which  of  course  were  fire  swept.  We  arrived  at  the  portage  < 
the  north  side,  near  the  west  end,  at  11.25- 

BACK    INTO    THE    SEINE    RIVER    SYSTEM    OF    WATERS. 

Across  the  The  portage  ascends  naked  Huronian  rocks  60  or  70  feet,  crosses  a  tab 

land  about  a  quarter  of  a  mile  and  descends  40  or  50  feet  to  a  lake  half 
mile  widt^i ;  whence  is  a  portage  of  75  yards  across  the  height  of  land 
Crooked  Pine  lake,  once  more  in  the  Seine  river  system. 

We  paddled  off  from  this  height  of  land  portage  upon  Crooked  Pine  la. 
at  12  25  p.m.  Rain  had  been  threatening  for  the  past  two  hours,  ai 
thunder  storms  had  been  passing  west  and  north  of  us.  It  was  now  gettii 
v(  ry  near,  and  we  made  haste  to  reach  a  camping  ground  on  a  narrow  poi 
which  runs  far  out  into  the  lake,  a  mile  or  more  from  the  last  portage.  \^ 
reached  it  at  12.40  and  got  under  cover  of  the  tents  just  as  the  storm  brok 
List  year's  fire  swept  over  this  pretty  point,  which  at  the  portage  is  not  mo 
tijan  a  hundred  yards  wide,  and  only  a  few  Norway  pines  are  left  standing. 

The  rain  ceased  at  3  o'clock,  and  we  started  oflf  at  3.25  with  the  wii 
Crooked  Pine  behind  us.     Crooked  Pine  lake,  a  body  of  clear  blue  water,  has  a  total  leng 
from  east  to  west  of  about  ten  miles,  and  the  breadth  varies  from  half  a  m: 
to  a  mile,  but  narrowing  at  two  places  where  points  of  land  project  from  t' 
0}  posite  shores  to  not  more  than  a  hundred  yards.     From  the  portage  to  t 
western  or  lower  end  the  distance  is  about  eight  miles,  and  for  the  first  h 
of  the  way  the  timber  on  both  sides  has  been  destroyed  by  fire.     The  wi 
rose  as  we  proceeded,  and  the  waves  bore  our  canoes  along  at  a  goodly  ra 
The  north  shore  runs  due  east  and  west,  with  the  rocky  bank  rising    stee 
25  or  30  feet  in  the  last  two  or  three  miles  and  covered  with  small  spru 
poplar,  etc.,  to  the  water's  edge.     Beyond   the  last  point  coming  in  from 
south  the  waters  are  shallow  and  grown  with  tall  rushes,  excepting  a  narr 
open  channel  along  the  northern  shore.     Several  mining  locations  have  b( 
surveyed  here,  extending  up  to  Partridge  lake.     The   lake  near  its  west 
end  contracts  to  a  hundred  yards  or  less,  beyond  which  are  bays  opening 
to  north  and  south  with  low  bushy  shores.  • 

The  outlet  of  Crooked  Pine  lake  is  the  Atik-okan  river^^,  and  we  ente 
Atik-okan  [^^  channel  at  5  o'clock  under  the  shadow  of  wide  branching  trees.  It 
shallow  and  narrow,  not  more  than  thirty  yards  wide  where  it  flows  ou 
the  lake,  and  scarcely  deserving  the  name  of  river.  A  few  minutes'  padd 
gave  us  the  first  of  many  experiences  on  this  stream — an  obstructioi 
boulders,  over  and  through  which  the  current  is  swift  and  canoeing  so  difti( 
a-id  risky  that  it  is  often  better  to  portage  than  to  run  it.  Below  this 
rapid  is  a« basin  or  pond  of  still  water,  which  is  another  characteristic  of  n 
streams  in  the  northern  regions  of  the  Province,  and  in  less  than  half  a  i 

'''Niven'H  Houth  base  line  in  lat.  48"  45'  30",  surveyed  in  1891,  runs  through  the  houI 
♦!  id  of  this  lake  and  the  western  end  of  Elbow  lake. 

'^'^  An  Indian  name  meaning  Reindeer  or  Caribou  Bone— caribou  being  Cam 
Fiench  for  reindeer. 


river, 
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he  river  again  widens  into  Magnetic  lake.     This  lake  is  enclosed  on  all  sides  Magnetic 
rith  green  timber  and  dotted  with  prettily  wooded  islets,  and  is  about  a  mile  '"****• 
3ng.      Landing  at  a  steep  rocky  portage  at  the  end  of  this  lake,  a  little  north 
f  where  the  river  makes  its  exit  through  a  deep  ravine,  we  camped  for  the 
ight.      Rain  began  to  fall  just  as  we  reached  the  shore,  and  it  rained  heavily 
ntil  10  o'clock. 

Tuesday  morning  we  were  astir  at  six,  and  I  had  time  before  breakfast  to  The  gorffe  and 

0  down  into  the  darkly  wooded  ravine  and  see  the  noisy  rapids  and  falls.  ^^''" 
'he  river  was  reached  at  a  quiet  pool,  below  which  there   was  a  timVjer  jam 

)n  the  opposite  side  the  bank  rose  steeply  to  a  height  of  70  or  80  feet,  covered 
rith  small  timber.  About  a  hundred  yards  above  was  the  foot  of  the  tirat 
apid  on  this  stretch.  Going  up  through  the  jungle  along  the  bank  1  observed 
t  the  head  of  the  rapid  a  pretty  cascade  of  ten  or  twelve  feet  high,  divided 
y  an  islet;  and  although  the  water  made  a  great  noise  in  rushing  through 
he  rocks  below,  it  was  above  as  smooth  as  glass  almost  to  the  brink — llowiii:,' 
ently  over  a  bed  of  rock  as  level  as  a  table.  It  will  not  be  long,  relatively 
t  least,  until  the  deep  channel  is  cut  back  to  Magnetic  lake,  which  is  hbs 
ban  a  hundred  yards  above  the  cascade.  From  a  round  cove  on  the  right  a 
orge  opens  through  the  slates  parallel  with  the  main  channel,  down  which 
be  water  no  doubt  flows  when  the  lake  is  high. 

We  left  camp  at  9  o'clock,  packing  over  a  half  mile  portage  which  is  easy  below 
xcepting  at  the  lower  end,  where  the  descent  is  rough  and  steep.    Here  there  lako. 
\  a  charming  view  on  the  south  side,  where  a  band  of  rock  25  or  30  feet  high 
nd  perhaps  200  feet  wide  crosses  the  course  of   the  river  obliquely.     Out  of 

1  dark  pool  above  this  natural  dam  the  water  has  cut  its  way  by  four  separate 
jbannels,  and  flowing  down  by  dashes  and  leaps  it  is  broken  into  foam  in  the 
inal  jump  of  15  feet  into  the  deep  water  below.  On  the  opposite  side  a  steep 
ank  covered  with  shingle  rises  about  30  feet  to  a  background  of  green  forest 
668  and  extends  about  150  yards  below  the  falls. 

At  9.35  we  setoff  down  the  stream,  paddling,  poling  and  wading  by  turns, 
in  three  rapids  and  entered  Whiskey  Jack  lake.  On  the  north  side  of  this  i^ke. 
jike  the  banks  are  high  and  rocky,  behind  which  rise  a  succession  of  parallel 
dges  that  have  been  surveyed  and  taken  up  as  iron  ore  locations.  At  the 
)ot  of  the  lake  is  a  short  rapid  of  15  yards,  which  the  canoes  ran  when 
ghtened,  and  a  quiet  stretch  of  ten  minutes'  paddling  was  followed  by  another 
ipid  of  the  same  character.  Below  this  last,  to  the  right,  is  a  bluff  of 
lagnetic  iron  ore  extending  east  and  west  200  or  300  yards  and  conspicuous 
)r  some  distance  along  the  river.  It  is  known  as  Iron  Mountain,  and  the  tain, 
mge  runs  through  locations  r2E,  1  IE  and  lOE  The  largest  exposure  is 
'on  from  the  bend  of  the  river  nearly  opposite  the  line  between  HE  and 
OE.  The  valley  is  here  a  mile  or  more  in  width,  grown  with  bushes,  Hags, 
'eds,  rushes  and  coarse  grass,  and  there  is  a  channel  three  or  four  feet  de«'p  j^ 

lost  of  the  way  to  Sabawe  lake,   which  we  entered  by  a  gap  in  the  rock   at 
1  25. 

Sabawe  lake  has  high  banks  on  both  sides.     We  skirted  the  north  shore.  Sabawe  laka. 
here  the  rocky   banks  are   steep,  and   at    11.50    reached    a   sand  bar  which 
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extendi  from  the  south  shore  nearly  across  the  lake.     It  is  only  ten  yardt 

wide,  rises  one  or  two  feet  above  the  level  of  the  lake,  and  is  covered  witl: 

small  cedar  and  tamarac.     Here  we  halted  for  dinner  and  resumed  thejournej 

at    1.25   p.m.     The  lower   end   of    the  lake   is  wider    than    the   upper,   bui 

shallower,  and  with  a  head  wind  the  choppy  waves  are  hard  to  ride.     Th( 

river  debouches  from  the  southern  side,  where  there  is  a  portage  of  200  yardt 

around  a  rapid,  but  the  Indians  were  able  to  run  the  canoes  down  withoul 

unloading. 

Within  the  next  three   miles   the  river   winds  through  a   broad    valle) 

covered  with  coarse  grasses  and  bushes,  spreads  out  into  several  small  lakes 

and  is  crossed  in  that  distance  four  times  by  Niven's  south  base  line.     Hall 

a  mile  below  the  lt»st  crossing  it  turns  again  westward,  passing  on  its  way  bj 

a  number  of  exposures  of  iron  ore  whose  brosvn- stained  sides  flank  the  river 

first  on  the   north,  then  on  the  south,  and    on  the  north   again,  for  several 

miles,   rising  in  the  banks  to  heights   varying  from    20   to  70   or  80   feet 

Locations  400R  and  401R,  where  the  river  bends  to  the  west  below  the  last 

crossing  of  Niven's  line,  present  the  highest  and  boldest  exposures  of  ore,  anc 

upon  these,  as  well  as  upon  212X  on  the  south  side,  some  exploration  work 

was  done  in   1891    with  a   diamond  drill^^,  which  is  yet  housed   upon   the 

ground.     At  404R,  139X  and  238X,  where  the  river  runs  southwest  for  hall 

a  mile,  the  bluffs  are  40  to  60  feet  high,  nearly  perpendicular,  and  the  brown 

stains  are  indicative  of  large  ore  bodies.     But  we  had  spent  some  time  on  the 

other  locations,  these  could  not  be  easily  reached,  and  as  it  was  after  6  o'clock 

we  hastened  on  to  find  suitable  camping  ground  for  the  night.     We  reachec 

it  at  the  second  of  two  rapids,  where  the  river  again  turns  to  the  west ;  bui 

as  the  woods  had  been  destroyed  by  the  last  year's  fire,  it  was  a  dreary  spot 

Wednesday,  August  28th,  we  had  breakfast  at  6.20  and  were  off  dowi 

stream  at  7.40.     It  was  a  clear  morning,  with  a  bracing  atmosphere,  anc 

good    progress  was  made  where    the    channel   was  favorable.     At  8  o'cloc 

we  came  to  the  first  rapid,  below  which  a  noisy  little  creek  comes  leapinjt 

down  the  bank  from  the  south.     A  high  ridge  extends  along  the  north  bank 

and  a  little  beyond  it  a  lower  one  where  Niven'a  line  once  more  crosses  th 

river  from  the  south  to  the  north  bank,  both  of  which  show  iron  stains.     Tw( 

rapids  and  a  timber  jam  were  encountered  in  succession,  after  which  came 

long  stretch  of  uninteresting  river  with  grassy  bottom  and  a  fringe  of  reeds  an( 

budhes  on  either  side.     A  series  of  parallel  ridges  appear  on  the  north  side  of  th 

river,  rising  to  heights  ranging  from  25  to  40  feet,  and  lower  ridges  on  th 

souxh  bank,  all  having  an  east  and  west  course.     Finally,  at  9.20,  we  arrive( 

at  one  of  these  ridges  which  extends  across  the  valley,  and  which  apparent! 

had  one  time  dammed  the  waters  of  the  river  to  form  a  lake.     Indeed  ther 

is  evidence  at  two  or  three  points  higher  up,  notably  at  the  foot  of  Magneti 

lake  and   at  the  head  of  Sabawe  lake,  that  similar   barriers  of  rock  hav 

been  broken  through.     The  first  falls  pn  the  river  occur  below  Magnetic  lakt 

one  at  the  head  and  another  at  the  foot  of  the  short  ravine  or  jforge  beloi 

'''For  accountB  of  iron  ore  deposits  on  the  Atik-okan  river,  see  the  statements  ( 
MeHnrs.  Oonmee,  McKellar,  Wiley,  Kussell  and  Smith  in  the  Second  Report  of  the  Burea 
of  Mines,  pp.  70-76. 
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the  lake.     The  barrier  ^e  have  now  reached  is  about  40  feet  high  and  the 

river  has  cut  a  channel  acrose  it  to  the  depth  of  about  25  feet,  with  a  width 

at  tne  bottom  of  not  more  than  ten  or  twelve  feet.      Through  this  the  water 

rushes  with  great  force,  and  a  chute  on  the  farther  side  descends  fifteen  or 

twenty  feet  in  fifty  yards,  beyond  which  a  rapid  extends  a  hundred  yards  or 

more  before  quiet  water  is  reached  again.     The  portage  here  is  over  naked 

rock,  steep  and  very  rough  in  the  descent  upon  the  western  side.     A  high, 

bold  bluff  of  schist  rises  on  the  north  side  of   the  river  below  the  portage, 

which  continues  for  perhaps  two  hundred  yards  and  another  rapid  and  timber 

jam  are  reached.      Here  the  portage  comes  in  from   the  head  of  Steep  llock 

lake,  across  which  Dr.  Ooleman  and  his  party  had  come,  and  from  this  point  7^^*^  ^s't^'^*^ 

to  its  mouth  the  Atik  okan  was  unknown  to  the  Indians.     Six  rapids  occur  Kock  lake. 

in  quick  succession,  and  between  boulders  and  timber  in  the  channel  progress 

with  the  canoes  was  tedious  and  difficult. 

Many  trees  had  fallen  since  the  previous  year's  fire,  the  earth  which  held 

their  roots  having  been  burnt  away,  and  seemingly  none  of  the  explorers  on  ^ 

,  '^  Improvement 

the  route  have  been  interested  enough  to  remove  the  obstructions.  Like  our-  of  the  port- 
selves,  each  one  had  no  doubt  been  concerned  only  in  how  to  get  through  channels  "^*"^ 
once,  leaving  to  those  who  came  after  them  the  task  of  making  a  way  for 
themselves.  The  clearing  of  canoe  routes  to  and  from  the  mining  regio'^s, 
such  as  this  one  (it  may  as  well  be  suggested  here)  is  work  that  might  pro- 
perly enough  be  undertaken  by  the  Government ;  and  indeed  it  is  advisable 
that  all  portages  should  be  improved  as  well  as  the  streams.  It  would  be  a 
great  boon  to  explorers  if  all  the  small  timber  on  portages  was  cut  away  to  a 
width  of  six  or  eight  feet,  so  that  canoes  and  packs  might  be  carried  over 
them  with  greater  ease  than  is  possible  on  most  of  them  in  their  present  state. 
In  wet  weather  especially  a  portage  through  timber  is  a  most  disagreeable 
undertaking.  Fallen  trees  too  should  be  cut  away,  and  some  rude  bridging 
constructed  where  necessary.  Improvements  of  this  character  could  he  made 
at  little  cost,  and  when  made  they  would  be  gladly  welcomed  by  the  hardy 
but  often  toil-worn  explorers. 

We  left  the  portage  from  Steep  Rock  lake  at   10.25,  and  the  next  hour 

^  ^  A.  BtrowCn  Oi 

was  spent  mostly  in  the  water,  lifting  the  canoes  over  obstructions  of  rock  falls  and 

and  timber,  or  guiding  them  over  rapids,  with  here  and  there  a  basin  fringed  ^*^'  "' 

with  rushes,  grasses  and  lily  pads.     A  portage  of  50  yards  leads  around  a  fall 

of  eight  feet,  where  the  river  cats  through  one  of  the  ridges  of  green  schist, 

so  peculiar  to  this  region.     Its  course  here  turns  due  north,   and  200  yards 

farther  on  is  another  and  more  serious  obstruction  of  the  same  kind  as  the 

last,  or  rather  two  of  them  in  short  succession,  for  there  are  two  falls  with  a 

total  descent  of  50  feet.     The  last  of  these,  which  is  also  the  last  fall  on  the  -     ^ ,  ,, 

Liast  tall  uQ 

river,  is  quite  picturesque.     The  stream  is  divided  into  two  channels  by  a  the  river, 
rocky  island.      The  channel  on  the  ri^ht  is  eight  or  ten  feet   wide  and   twelve 
or  fifteen  feet  deep,  and  the  water  descends  40  feet  by  a  series  of  leaps  and 
falls  to  the  pool  below.     The  channel  on  the  left  is  smaller,  and  before  the 
final  leap  of  fifteen  feet  is  reached  the  water  divides  into  three  streams,  pro- 
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ducing  a  very  pretty  effect.     The  portage  is  on  the  right  side  of  the  river, 
and  is  steep  and  hard  at  the  lower  end. 

After  dinner  at  these  falls  I  walked  down  the  right  bank  about  a  mile, 
hoping  to  find  the  posts  of  mining  locations,  and  so  locate  our  place  on  the 
map,  but  none  were  to  be  found  ;  the  fire  had  no  doubt  destroyed  them  all, 
although  some  of  the  lines  were  visible  upon  the  charred  trees.  The  land  on 
both  sides  is  black  loam,  and  for  some  distance  out  from  the  river  maintains 
a  dense  growth  of  fire  weed.  Moose  tracks  were  frequent,  one  of  which  was 
of  enormous  size.  Several  high  ranges  of  rock  extending  eastward  were 
observed  on  the  right  bank,  and  a  band  of  rock  crossing  the  river  half  a  mile 
below  the  falls  creates  the  only  rapid  worth  nodng  for  the  rest  of  its  length. 
At  three  places  only  were  bands  of  rock  seen  below  this  point,  and  these  are 
very  narrow. 

From  the  time  I  entered  the  canoe  again  at  2  o'clock  until  we  reached 
the  mouth  of  the  river  at  4.45,  its  course  was  steadily  one  continuous  "  wind 
about,  and  in  and  out ";  but  never  a  "  foamy  flake  "  or  •'  silvery  waterbreak  " 
li^e  the  poet's  brook.  All  the  way  it  flows  through  an  alluvial  valley,  and 
for  our  first  two  hours  of  paddling  with  banks  of  sand,  clay  and  loam  six  to 
twelve  feet  high,  a  channel  contracted  to  thirty  feet  wide  and  four  or  five 
feet  deep,  bending  at  angles  of  90^  at  intervals  on  the  average  of  a  hundred 
yards.  Jams  and  snags  are  frequent,  of  course,  but  these  offered  no  serious 
impediment.  The  low  black  soil  on  which  lily  pads  flourish  was  literally 
ploughed  with  moose  tracks,  and  all  the  herbage  was  cropped  close  to  the  roots  ; 
indeed  this  appears  to  be  a  typical  moose  country.  The  vegetation  on  the 
banks  was  very  luxuriant,  consisting  chiefly  however  of  low  bushes,  and 
with  but  few  tracts  of  heavy  timber.  The  mountain  ash  is  frequent,  and  its 
red  clusters  of  berries  contrast  very  beautifully  with  the  dark  green  of  its 
foliage.  The  high-bush  cranberry  is  plentiful  also,  but  lower  down  the 
stream. 

Within  about  three  miles  of  its  mouth  the  river  turns  .northward  and  is 
crossed  three  or  four  times  by  Niven's  base  line  before  it  turns  south  again 
to  resume  a  slow  and  tortuous  course  westerly  to  Steep  Rock  lake.  Its 
waters  hitherto  have  been  clear,  but  now  they  become  brown  and  obviously 
have  reached  the  lake  level ;  the  banks  are  hardly  perceptible,  and  the  flats 
are  flooded.  Wild  grass  and  rushes,  with  some  rice,  grow  along  the  margins, 
affording  cover  and  food  for  ducks,  and  the  rushes  extend  far  out  into 
the  lake. 

Steep  Rock  lake  owes  the  name  lo  its  high  rocky  shores,  which  rise  almost 
perpendicularly  out  of  the  water.  It  receives  from  the  east  the  brown  Vi^aters 
of  Lac  des  Mille  Lacs  through  the  Seine  river,  and  discharges  them  to  tlui 
west  into  the  same  river.  The  lower  expansion  of  this  lake  is  called  lak( 
Apunesigacen  on  the  Geological  Survey  map,  although  there  does  not  appear 
to  be  any  good  reason  for  a  distinct  lake  name,  there  being  no  difference  ol 
level  and  the  passage  between  the  nearest  opposite  points  of  land  i^  not  much 
less  than  a  quarter  of  a  mile  wide.  A  headland  of  rock  on  the  north  side  oi 
this  expansion  extends  eastward  about   half  a   mile,    rising  50  to  80  feet  ii 
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places  along  the  shore,  and  behind  it  the  Seine  makes  its  exit  swiftly  throngh 

a  narrow  channel.      A  portage   of  a  hundred   yards  across  the  neck  of  land 

between  the  lake  and  the  river  avoids  this  rapid,  and  we  camped  upon  it  for 

the  night. 

From  our  camp  we  could  hear  early  in  the  evening  the    noise  of  the 

^\  cross  tDQ 

stamps  at  the  Lake  Harold  gold  mill,  about  three  miles  away  in  a  northwest-  portage 
€rly  direction,  and  on  Thursday  morning  the  sound  c-f  the  6  o'clock  whistle. 
This  was  the  first  sign  of  civilized  life  manifested  to  our  senses  since  passing 
the  lumber  camp  on  Lac  des  Mille  Lacs  Saturday  morning,  and  it  was  gUdly 
welcomed.  We  had  breakfast  at  6  40,  aud  at  8.10  our  canons  were  loaded 
on  the  Seine  side  of  the  portage. 

We  paddled  up  the  river  about  250  yards  to  get  a  view  of  the  rapids.  A 
short  distance  abo^e  them  the  river  comes  down  from  the  east,  then  turns '"^^  ^^**'^*°*- 
south  and  shoots  through  a  channel  narrowed  to  perhaps  50  yards  wide  into 
a  bay  or  cove  formed  by  the  action  of  the  water  that  looks  dark  and  sombre 
in  the  morning  shac^w  of  the  woods.  Again  the  river  turns  to  the  west, 
flowing  strongly  down  between  banks  of  rock  ten  to  fifteen  feet  high  covered 
with  a  good  growth  of  timber,  chiefly  Norway  pines.  Two  hundred  yards 
below  the  portage  another  rapid  occurs,  not  so  violent  as  the  first,  but  full 
of  eddies  and  cross-currents.  We  ran  it  easily  and  entered  a  stretch  of  river 
widened  to  300  yards  or  more  and  dotted  with  a  few  small  and  pr?tty  islands. 
Bending  a  little  to  the  north  two  other  small  islands  are  approached,  on  tho 
first  of  which  we  landed.  It  is  about  150  yards  long  by  70  wide,  oval  shaped, 
rising  perhaps  fi;fteen  feet  above  the  water  line,  and  bears  a  few  Norway 
pines  of  moderate  size.  Evidently  this  island  is  an  old  and  favorite  camping 
ground,  and  as  I  was  to  visit  the  Lake  Harold  gold  mine  our  tents  were 
pitched  here  for  the  day.  A  narrow  gap  in  the  northern  bank  opens  into  a 
bay  or  small  lake,  and  through  this  is  tha  entrance  towards  the  mine. 

LAKK    HAROLU    GOLD    UINB. 

I  was  told  that  there  is  a  canoe  route  from  this  bay  up  a  creek  into  Rice 
lake,  and  thence  a  portage  to  Harold  lake  ;  but  the  map  is  misleading  at  this 
point,  showing  the  creek  to  empty  on  the  north  side  of  the  bay  instead  of,  as  By  trail  to  the 
I  afterwards  learned,  directly  behind  the  promontory  to  the  right.  We 
coasted  the  bay  in  vain  for  the  stream,  and  coming  to  a  trail  on  the  north 
side  which  lead  off  in  a  northwesterly  direction  we  decided  after  the  loss  of 
an  hour's  time  to  walk  across  to  the  mine.  The  trail  was  blazed  out  fairly 
good  for  a  short  distance,  and  the  path  was  easy  to  follow,  especially  across 
a  stretch  qf  low  swampy  ground  thickly  carpeted  with  moss.  But  when  a 
high  ridge  of  rook  was  reached,  over  which  a  recent  fire  had  swept,  both  trail 
and  blaze  were  lost,  and-  we  took  a  straight  line  for  the  mill,  the  noise  of 
whose  stamps,  which  had  been  distinctly  heard  all  the  morning,  served  now 
as  an  unfailing  guide.  Across  the  ridge  a  descent  was  made  into  a  low  aud 
broad  muskeg,  bearing  a  thick  growth  of  small  timber,  and  covered  knee- 
deep  with  moss.  Another  high  ridge  succeeded,  also  fire  swept,  and  hiving 
struck  the  east  line  of  rainiag  location   275X    we   followed   it  north  to  the 
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shore  of  lake  Harold.  Across  the  water  were  the  white  tents  of  the  mining 
camp,  while  to  the  left,  hidden  behind  a  high  point  of  rock,  was  heard  the 
steady  pounding  of  the  stamp  mill. 

We  arrived  at  the  mill  at  10.45,  nearly  two  miles  from  our  camp  on  the 
Seine,  and  after  a  short  interview  with  Mr.  Frank  Gibbs,  the  superintendent 
in  charge,  the  work  of  inspection  was  commenced.  At  one  o'clock  an  appe- 
tizing dinner  was  served  in  the  dining  hall  of  the  camp.  Fried  partridge 
served  with  onion  sauce  may  not  be  good  form  in  a  fashionable  menu,  but  a 
chef  from  Paris  could  not  have  done  better  for  a  hungry  man.  "  Beef,  and 
plenty  of  it,"  a  man  who  sat  beside  me  at  a  city  hotel  table  many  years  ago 
said  to  the  waiter  who  asked  for  his  order.  Partridge  and  plenty  of  it  was 
our  good  fortune  at  Lake  Harold  gold  mine  camp  ;  for  partridges  are  so  many 
and  so  tame  in  some  parts  of  those  northern  woods  that  one  may  pick  them 
off  the  branches  of  trees  with  a  loop  at  the  end  of  a  stick,  and  no  one  asks 
or  cares  when  the  season  closes  or  opens. 

Lake  Harold  gold  mine  is  on  location  219X,  west  side  of  lake  Harold,  and 
a  mile  and  a  half  north  of  the  Seine  river.  The  lake  is  about  half  a  mile 
across,  enclosed  on  the  north,  east  and  south  with  a  forest  of  Norway  pine, 
gravel  banks  on  the  north  and  east,  Hurpnian  schists  on  the  south  and  granite 
outcroppings  on  the  west.  The  water  of  the  lake  is  clear  and  of  a  greenish 
hue  \  the  outlet  on  the  eastern  side  has  been  cut  to  lower  the  level  of  the  lake 
about  seven  feet,  for  the  purpose  of  affording  access  to  masses  of  ore  which 
had  fallen  into  the  water  from  a  vein  upon  the  western  bank ;  and  I  was  told 
that  at  very  little  expense  the  level  may  be  reduced  an  additional  fifteen  feet 
by  cutting  a  trendi  of  sufficient  depth  and  fifty  feet  long  at  the  outlet. 

The  discovery  of  the  Lake  Harold  mine  was  a  mere  result  of  chance.  An 
Indian  in  the  service  of  fihe  Wiley  Brothers  of  Port  Arthur  was  employed 
six  years  ago  prospecting  for  iron  ores,  and  having  reached  lake  Harold  he 
brought  away  with  him  some  samples  of  rock  which  were  thrown  aside  as 
worthless.  Two  or  three  years  afterwards  however  they  were  examined 
and  found  to  contain  gold.  This  induced  the  Wileys  to  undertake  a  little 
prospecting  work  in  the  region,  and  in  the  fall  of  1894  considerable  work 
was  done,  with  such  satisfactory  results  that  they  decided  to  develop  the 
property.  Accowiingly,  in  the  winter  of  1896,  a  contract  was  entered  into 
with  Mr.  C.  S.  Morris  of  Toronto,  who  undertook  to  erect  a  mill  and  equip  it 
with  ore-treating  machinery  on  condition  of  acquiring  a  certain  interest  in 
the  location,  to  be  secured  to  him  when  the  mill  was  completed  and  in 
running  order.  A  battery  of  five  stamps  was  ordered  from  the  works  of 
FraEer  ct  Chalmers  of  Chicago,  to  be  constructed  of  steel  throughout,  with  a 
mortar  in  three  sections  to  facilitate  transportation,  and  battery,  boiler  and 
engine  were  taken  in  from  Bonheur  station  during  the  month  of  March  ove 
a  winter  road  cut  out  from  the  station  to  lake  Harold,  a  distance  of  5G  miles. 
A  portable  sawmill  was  taken  in  also  as  part  of  tlie  outfit,  to  cut  lumber  for 
the  mill,  offices  and  other  camp  buildings.  The  contract  was  completed  at 
the  end  of  July  and  on  1st  August  the  machinery  was  started.^' ^     From   that 

'''^At  the  completion  of  his  contract  Mr.  Morris  sold  his  intH-rest  in  the  mine   to  Mr 
Frank  Gibbs  of  Port  Arthur,  and  ceased  his  connection  with  it. 
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date  until  the  time  of  my  visit  (August  29)  it  had  been  running  25  days  of  ^^ 

twelve  hours,  but  the  interruptions  due   to    various  causes  made  the  actual 

working  of  the  stamps  only  117  hours.      In   that   time   75    tons   of  ore  were 

crushed,  and  the  clean-up  of  the  plates  yielded  a  brick  of  gold   weighing  46  | 

ounces,  or  about  .^11.50  of  free  gold  per  ton.     The  pulp  was  not  concentrated, 

but  it  has  been  stored  awaiting  the  delivery  of  vanners.     Analyses  show,  it 

is  claimed,  that  the  sulphides  carry  a  good  percentage  of  gold. 

The  first  lot  of    ore  milled  was  taken  from   what  is  called  the  Lake  Shore  ' 

vein,  in  the  face  of  a  bluff  north  of   the   mill.     Through   the   action   of  the  works, 
weather  a  section  of  this  vein  has  scaled  off  and  fallen  into  the  water,  and  to 
recover  it  the  lake  was  lowered  by  a  cutting  at  the  outlet,  as  stated  above. 

The  following  entry  in  the  Inspector's  Book  under  date  of  August  29,  Kutry  in  the 
1895,  supplies  more  detailed  particulars  of  the  mine  and  works  :  InBi)ectw 

"  On  behalf  of  the  Inspector  of  Mines  I  have  this  day  visited  the  Lake 
Harold  gold  mine  and  inspected  the  workings  and  mill. 

"  OroBS-cuttings  and  other  prospecting  work  ha\e  been  done  upon  a 
number  of  veins  on  location  21 9X,  but  ore  has  bsen  taken  onlj  from  the  Like 
Shore  and  McComber  veins  near  the  mill,  and  from  No.  1  and  No.  2  shafts 
in  the  northwestern  corner  of  the  location. 

'*  Oi)en  trench  work  and  cross-cuttings  have  been  made  upon  the  Lake 
Shore  vein,  exposing  it  for  a  length  of  about  seventy-five  yards,  and  a  shaft 
has  been  sunk  upon  it  to  a  depth,  Mr.  Gibbs  informs  me,  of  twenty  feet.  It 
is  now  nearly  filled  with  water,  and  covered  with  slabs  for  safety. 

"  McComber  vein  has  been  opened  at  the  foot  of  the  northern  slope,  where 
it  is  exposed,  and  stoped  south  fifty  feet.  Its  depth  at  the  north  end  is  about 
ten  feet,  and  seventeen  feet  at  the  end  of  to-day's  working  south,  where  it  is 
intended  to  sink  a  shaft.  The  course  of  the  vein  is  north  and  8(J>ith,  mag., 
and  it  dips  55°  east.  The  hanging  wall  requires  the  support  of  stull  timbers 
and  a  cover  of  lagging  to  prevent  accident  by  the  fall  of  loose  rock  from  Ihf* 
surface. 

"  No.  1  drift  is  in  the  nortliweet  corner  of  the  location,  and  a  tunnel  has 
been  driven  eastward  upon  it  upon  an  east  and  west  vein  a  length  of  fifty- 
nine  feet.  This  tunnel  is  six  feet  six  inches  high  and  four  feet  wide,  and  at 
its  end  the  vein  is  two  feetteix  inches  wide. 

"  No.  2  drift  is  upon  the  (/"astern  face  of  a  ridge  west  of  No.  1,  and  distant 
from  it  nearly  three  hundred  yai-ds.  The  vein  has  an  east  and  west  course, 
and  has  been  stripped  along  the  top  of  the  ridge  westward  about  seventy-five 
yards.  The  length  of  the  tunnel  is  sixty-two  feet  on  the  vein,  its  height  six 
feet  eight  inches  and  its  width  four  feet.  The  width  of  the  vein  at  the  end 
of  the  work  now  in  progress  is  three  feet  six  inches.  The  dip  is  GO^  north, 
and  when  stoping  is  undertaken  the  hanging  wall  should  be  securely  timbered 
and  covered  with  lagging  if  required. 

'•  The  mill  is  a  frame  structure,  and  is  supplied  with  a  Gates  crusher 
No.  0,  and  a  Fraser  c^'  Chalmers  battery  of  five  stamps  with  amalgam  plate, 
driven  by  an  engine  and  boiler  from  the  works  of  H.  W.  Petrie  of  Toronto, 
stated  to  be  about  30  horse  power  capacity.     All  parts   of   the   plant  are  in 
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good  coiLdrition,  and  when  a  railing  is  placed  between  the  drive  and  balance 
wheels  and  the  boiler  room  it  will  be  reasonably  safe  against  accident.  It  is 
necessary  also  that  a  railing  should  be  placed  on  the  stairs  leading  from,  the 
ground  floor  of  the  mill  to  the  crushing  room. 

"  The  tramway  from  the  Lake  Shore  and  McComber  veins  is  substantially 
constructed,  and  safe  {&r  foot  travel  over  it  if  reasonable  precaution  be  taken  ; 
but  this  is  niA,  its  purpose,  and  no  railing  seems  to  be  required  for  it, 

"  The  other  buildings  on  the  location  consist  of  (1)  an  assay  office  and 
store-room,  (2)  office  and  dwelling  house,  (3)  dining  camp,  (4)  men's  sleeping 
camp,  (5)  sliable,  and  (6)  blacksmith's  shop.  There  is  also  a  sawmill  of  the 
Jenckes  Machinery  Oo's  make. 

*'  There  are  at  present  nineteen  men  on  the  pay-roll,  consisting  of  seven 
miners,  seven  surface  laborers,  one  mill  man,  one  engineer,  one  cook  and  two 
carpenters.     Frank  N.  Gibba  is  in  charge  as  superintendent. 

*'  Two  copies  ci  the  Mining  Regulations,  made  by  Order-in  Cotmcil  June 
23rd,  1894,  under  section  6  of  The  If^ines  Act  1892,  have  been  posted  upon 
the  premises,  o|e  on  the  prineijpal  door  of  the  mill  and  one  on  the  docsr  of 
the  boarding  camp." 

Back  to  camp        ^^  '^^^  ^"^^  o'clock  when  the  work  of  inspection  was  finished,  and  we  were 
on  the  beme     ready  to  start  back  to  our  camp  on  the  Seine.     No  one  a*  the  mining  camp 
knew  the  way  out  through  the  timber,  and  as  the  trail  was  very  obscure  in 
places  we  were  advised  not  to  attempt  it,  but  rather  to  take  the  canoe  route 
by  way  of  Rice  lake  and  its  outlet.     Mr.  Gibbs  kindly  placed  a  birch  bark 
oanoe  and  two  men  at  Our  disposal,  but  the  canoe  was  a  light,  frail  and  leaky 
craft,  and  after  crossing  lake  Harold  to  the  portage  on  its  eastern  side  it  was 
considered  prudent  to  go  on  the  rest  o|  the  way  without  the  men,  the  canoe 
being  decidedly  overloaded   with  them.     Mr.  Gibbs  was   not  surprised  that 
we  had  missed  the  canoe  route  up  the  creek,  as  this  was  almost  everybody's 
experience,  its  mouth  being  hidden  by  a  field  of  rushes.     But  the  down  trip 
was  plain  sailing,  he  assured  us.     We  did  not  exactly  find  it  so,  owing  to  the 
low  water  in  Rice  lake  and  the  obscure  channel  in  a  portion  of  it.     The  lake 
is  abcfut  two  miles  long  and  haJf  a  mile  to  a  mite  wide  ;  but  in   the  summer 
season  the  wild  rice  covers  perhaps  two-thirds  of  its  area,  and  to  that  extent 
its  bed  is  then  a  shaking  morass.     We  were  directed  to  keep  close  to  the 
right  and  make  for  a  clump  ©f  pines  at  the  lower  e^nd  of  the  lake,  where  there 
is  a  bay,  and  continue  down  this  bay  to  the  creek  which  is  the  outlet  of  the 
water.     This  would  be  all  right  in  high  water,  but  it  is  misleading  when  the 
water  is  low,  and  we  were  obliged  to  explore  the  way  for  ourselves.     In  due 
time  we  reached  the  clump  of  pines,  and  paddled  south  into  the  bay,  but  the 
lower  end  was  grown  with  water  grasses  and  rushes  and  the  creek  was  not 
discovered  until  we  had  entered  it.     It  is  a  narrow,  shallow  and  winding 
stream,  full  of  weeds  and  enags,  and  obstructed  in  places  by  fallen  trees  ; 
while  its  mouth  and  for  some  distance  out  into   the   bay  supports   a  rank 
growth  of  rushes,  emerging  from  which  is  a  steep  promontory  on  the  left  and 
the  gap  into  the  Seine.     The  day  was  very  fine  and   the  evening   warm,  and 
our  clothes  were. fairly  dried  by  the  cajnp  fire  before  the  hour  of  bed-time. 
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DOWN      THE       SEINE      BIVKU. 


Friday  morning  I  was  awaked  at  an  early  hour  Vjy  a  strong  wind  which 
blew  up  the  river,  and  looking  out  at  the  tent  door  I  obaerved  that  the  sky 
from  which  the  young  moon  shone  down  so  brightly  the  night  before  was 
hidden  by  heavy  clouds.  A  storm  was  brewing:;,  and  just  as  day  broke  the  Thunder 
first  drops  began  to  fall,  and  then  came  a  downpour  of  rain  with  thunder  river, 
and  lightning  which  lasted  for  an  hour  or  more.  At  seven  o'clock  it  slack- 
ened, but  in  a  few  minutes  a  leaden-colored  cloud  which  rose  out  of  the  west 
brought  rain  again  in  torrents  until  9  o'clock.  From  that  hour  until  11.30 
showers  fell  at  intervals,  and  the  storm  gradually  ceased.  We  had  an  early 
dinner  and  at  12.45  p.m.  started  down  the  river  in  the  face  of  a  strong  wind. 

For  two  miles  below  our  camp  the  Seine  has  a  width  of  about  300  yards 
and  holds  a  number  of  pretty  islands  covered  with  small  pine.  Norway  pine 
and  poplar  also  grow  along  the  banks,  which  here  and  there  rise  into  steep 
bluffs  of  rock  60  to  80  feet  high.  At  1.20  we  reached  the  first  rapid,  wher© 
a  point  of  rock  projects  from  the  south  side  and  narrows  the  channel  to  a 
width  of  50  yards.  The  waters  descend  swiftly,  forming  strong  eddies  and  A  Buccession 
back  water.  Three  rapids  were  run  in  succession,  the  first  of  them  in  a  blind-  ^  ^^^^ 
ing  rain.  At  the  foot  of  the  last,  Eye  or  Deer  river  comes  in  from  the  north, 
and  the  Seine  widens  again  to  200  yards  or  more.  At  1.35  we  entered  Perch 
lake,  which  is  a  long  and  irregular  sheet  of  water,  or,  strictly  speaking,  it 
consists  of  four  sheets  of  water  of  difl'erent  levels  with  three  connecting  p  i  i  j. 
narrows  formed  by  contractions  of  the  rock-bound  shores,  although  the  same 
name  is  common  to  all.  The  south  side  of  the  first  of  theee  expansions  shows  a 
good  growth  of  pine,  poplar,  spruce,  etc.,  while  on  the  north  side  a  fint^  grove 
of  Norways  sweeps  around  for  a  mile  or  more  in  the  arc  of  a  circle,  with  a 
fringe  of  poplars  at  its  centre.  At  1.53  we  passed  through  the  first  gaj), 
where  a  bar  stretches  northward  from  the  south  shore.  At  2.13  we  reached 
the  second  narrows,  where  a  point  of  rock  extends  out  from  the  north  shore 
and  an  island  occupies  the  channel  ;  the  current  here  is  swift.  Halting 
for  ten  minutes  at  these  narrows  we  proceeded  along  the  north  shore  to  avoid 
the  choppy  waves  of  the  traverse,  and  at  2.38  entered  the  third  narrows. 
The  fourth  section  of  the  lake  is  little  more  than  half  a  mile  long  and  perhaps 
one-quarter  of  a  mile  wide,  with  a  long  point  of  land  (or  possibly  an  island) 
cutting  into  it  from  the  southwest. 

We  passed  out  of  Perch  lake  at  2.53  and  entered  upon  an  exceedingly 
beautiful  stretch  of  river,  which  is  here  divided  into  three  or  more  channels 
by  a  number  of  large  islands.  Our  course  was  down  a  swift  current  less  than  pj^^  ^^^ 
a  hundred  yards  wide — on  either  side  of  us  a  dente  forest  of  Xorways  with  varied  river 
finely  tapeiing  boles  of  ten  to  fifteen  inches  diameter  rising  branchless  to  80 
or  100  feet,  standing  as  close  as  they  could  grow  upon  a  rich  carpet  of  green 
moss,  and  through  them  the  afternoon  sun  shinning  like  a  purple  haze — the 
scene  was  as  delightful  and  perfect  as  any  that  I  had  ever  beheld  in  water 
and  woodland.  At  the  end  of  a  mile  three  of  the  channels  reunite,  and  the 
river  again  expands  into  a  lake  of  oval  shape  a  mile  and  a  half  long  and  a 
mile  wide,  with  ^  pretty  islet  in  the  centre.     At  its  lower  end,   reached  at 
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3.30,  the  rocky  banks  contract  to  a  width  o  40  yards  or  less,  where  there  is 
a  swift  rapid  of  200  yards,  and  by  a  singular  coincidence  this  as  well  as 
several  others  that  afternoon  were  run  in  the  face  of  beating  rain.  A  series 
of  three  lake  expansions  of  a  quarter  mile  to  a  mile  wide  follows.  We  skirted 
the  north  shore  of  the  third  and  longest  because  of  the  high  head  wind  which 
came  in  frequent  gusts,  for  these  small  bodies  of  water  are  quickly  stirred 
up  to  the  unsafe  point  for  a  canoe.  Green  timber  prevails  on  both  shores, 
with  considerable  ^Norway  pine  of  moderate  size  j  along  the  north  side  of  the 
third  lake,  near  its  lower  end,  fire  has  done  some  damage  to  spruce  and 
poplar,  but  seemingly  none  to  the  pine. 

The  exit  from  the  last  of  these  three  nameless  lakes  was  made  at  4.30. 
The  river's  banks  are  contracted  to  a  width  of  100  to  150  yards,  and  it  is  studded 
with  islets  covered  with  small  spruce  and  cedar,  forming  a  charming  piece  of 
scenery.  At  4,38  we  arrived  at  the  first  portage,  where  the  river  falls  7  or 
8   feet.     It  is  much  better  beaten   than  the  portages   on   Atik-okan   river, 

Falls,  rapids,  doubtless  owing  to  the  fact  that  the  lines  of  travel  by  the  Seine  and  Atik-okan 
have  converged.  The  banks  are  densely  wooded  with  pine,  tamarac,  spruce 
and  balsam,  but  none  of  the  trees  are  large.  The  portage  is  not  more  than 
100  yards  long,  and  we  were  off  again  at  4.55.  At  5.20  we  came  to  another 
rapid  or  small  fall,  where  the  river  drops  about  three  feet.  The  canoes  were 
let  down  through  a  channel  five  feet  wide,  upon  the  north  side,  without  any 

and  a  maze  o  trouble  of  portaging  or  more  than  a  few  minutes  delay.  Below  is  a  continuous 
rapid  through  a  maze  of  islets,  and  at  5.30  we  came  to  the  head  of  a  long 
portage  and  camped  upon  it  for  the  night.  This  portage  is  a  little  more  than 
half  a  mile  long,  passing  by  three  falls  on  the  Seine  before  Calm  or  Nonwatin 
lake  is  reached.  At  the  first  of.  these  falls  the  river  takes  three  successive 
leaps  over  ledges  of  rock,  presenting  the  appearance  of  a  terrace  of  waters. 
At  the  second  falls  the  river  is  divided  by  islets  into  four  or  five  channels, 
through  which  the  waters  rush  with  great  force,  forming  a  tumult  of  eddies 
and  cross  currents  where  they  meet  below ;  again  to  divide  into  two  streams 
before  making  the  final  plunge  of  ten  feet  into  Oalm  lake.  The  rapids  and 
falls  in  this  part  of  the  river,  with  the  scores  of  wooded  islets  which  occupy 
its  bed,  compose  a  varied  and  delightful  bit  of  scenery.  From  the  foot  of 
Perch  lake  to  the  level  of  Oalm  lake  the  descent  of  the  river  according  to 
Dawson's  profile  route  is  29  J  feet,  and  from  the  level  of  Steep  Rock  lake  it 
is  39  feet. 

Our  plans  were  laid  to  reach  Shoal  lake  Saturday  evening,  if  possible  ; 
but  the  distance  is  about  forty  miles  and  there  are  thirteen  portages  around 
falls  and  rapids  on  the  river.  We  rose  at  5  o'clock,  breakfasted  at  6,  and 
left  the  portage  and  falls  at  the  head  of  Calm  lake  at  7.15,  pursuing  a  north- 
westerly course.  It  was  a  fine  sight  in  the  early  morning,  for  although  it 
was  only  the  last  day  of  August  the  foliage  of  the  poplars  which  crowned  the 
long  slopes  towards  the  east  and  north  was  beginning  to  take  on  a  golden  hue, 
to  which  an  added  lustre  was  given  by  the  bright  sunlight.  The  sky  was 
clear  save  for  a  fringe  of  gray  cloud  on  the  western  horizon,  and  the  waters 
of  the  lake  wore  in  keeping  with   its  name.     But  before   we  had   paddled  a 
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third  of  its  length  the  sky  was  overcast  and  we  were  strugi^ling  with  a  head- 
wind. The  shore  of  the  lake  on  the  southwest  side  is  rocky,  with  a  frinpfe  of 
cedars  along  the  water's  edge,  and  behind  them  spruce,  poplat  and  Norway 
pines  ;  on  the  northeast  there  are  stretches  of  sand  banks,  and  the  timber  is 
mostly  poplar  and  Norway  pine.  Niven's  south  base  line  crossos  the  lake  at 
its  widest  part,  about  midway  between  the  extreme  endp.  Beaver  river  comes 
down  from  the  north,  and  is  the  only  stream  of  importance  that  was  observed 
to  (low  into  the  lake.  Oa  b^th  sides,  near  the  lower  end,  surveyors'  line, 
were  to  be  seen,  where  a  number  of  mining  locations  had  recently  been  laid 
out. 

We  passed  out  of   Oalm  lake   at  8. 18,  and   the  Seine  again  becomes  a 
rapid-flowing   river,  with   a  number  of  low  islets   covered  with    bashes.     At  KapidH,  falls 
8.25  we  ran  rapids,  and  at  S.'^o  reached  falls  where  the  river  divides  into  three  bniow 'cj^lm" 
streams.      Other  falls  occur  200  yards  lower  down,  and  the  two  i)ortage8  were  l*ke. 
crossed  in  less  than  half  an  hour.     At  9.05  the  head  of  the  next  portage  was 
reached,  which  is  half  a  mile  long  and  very  rough.     Two  falls  and  tumultuous 
rapids  are  overcome  by  it,  and  the  descent  in  that  distance  is  50  feet  or  more. 
The  rapids  below  the  second  falls  were  run  by  the  Indians  in  empty  canoes, 
each  one  standing    upright,  and  uttering    wild  yells  of   delight  as  his    canoe 
leapt  from  crest  to  crest  of  the  waves. 

From  the  foot  of  the  portage,  which  was  left  at  9.50,  the  river  rum  north- 
ward into  a  cul-de-sac  to  turn  again  due  west.  A  bay  on  the  north  side  250 
yards  in  length  and  100  yards  wide  at  its  mouth  is  suggestive  of  an  old  river 
bed,  but  we  had  no  time  to  explore  it.  A  rapid  was  run  just  below  ii,  and 
at  10  o'clock  we  reached  falls  and  rapids  at  the  base  of  a  high  rocky  bluff, 
where  a  short  portage  had  to  be  made.  The  width  of  the  river  here  is  not 
more  than  40  yards,  and  the  channel  looks  like  a  canyon  cut  out  V)y  water  or 
ice.  An  unfinished  c/hannel  parallel  with  it  on  the  south  side  is  beautifully 
grooved  for  a  length  of  25  or  30  yards,   and  is  covered  with  glacial  scratches. 

"Pretty  danger  rapid  here,"  Nicol  said,  as  at  10. 10  we  left  the  foot  of 
the  short  portage,  and  it  was  certainly  a  swift,  narrow  and  dc^p  current, 
with  the  north  bank  rising  perpendical-irly  to  a  height  of  probably  70  or  80 
feet.  On  the  left  the  river  expands  into  a  bay,  the  shore  of  which  is  th'ckly 
covered  with  timber.  At  10.15  another  portage  was  reached,  the  river  con- 
tracting to  thirty  yards,  falling  six  feet  abruptly  and  rushing  off  into  a  very 
swift  and  noisy  rapid.  The  portage  is  about  300  yards  long,  and  we  com- 
pleted it  at  10.30.  For  the  next  mile  the  river  is  like  a  canal,  running  due 
west,  with  a  high  steep  bank  of  rock  on  the  right,  cut  at  one  point  by  a  deep 
notch  that  looks  like  a  closed-up  channel.  Below  it  is  a  small  lake,  out  of 
which  the  river  flows  in  a  northwesterly  course  in  swirls  and  eddies,  forming 
a  bay  upon  the  east  side  and  turning  again  towards  the  west.  At  the  bay  a 
deep  depression  extends  toward  the  northeast,  which  has  the  appearance  of 
an  old  river  bed.  The  general  course  of  the  river  from  Calm  lake  to  this 
poi.it  is  northwest ;  and  then  for  several  miles  it  runs  southwest. 
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Survey  of  a  We  called  at  Proudfoot's   camp    below    the    bay  at    10.50,  where  a  new 

afong  the"^  '^  township  was  being  surveyed  ;  but  although  a  number  of  instruments  were 
hung  upon  the  trees,  it  was  evident  that  the  camp  had  not  been  occupied  for 
several  days.  Five  minutes  paddling  brought  us  to  a  bend  where  the  river 
turns  due  south,  and  is  divided  by  an  island  into  two  channels.  We  took  the 
narrower  one  to  the  left  through  strong  rapids,  and  at  the  end  of  200  yards, 
where  the  streams  rejoin,  the  river  again  turns  southwestward.  The  north 
bank  for  some  distance  is  alluvial,  and  is  heavily  covered  with  small  timber. 
At  11.05  falls  are  approached  which  are  observed  to  be  divided  by  an  island, 
the  main  portion  of  the  river  going  down  the  channel  to  the  right.  The 
portage  here,  like  the  two  preceding  ones,  is  on  the  left  bank,  whereas  all 
others  that  we  had  crossed  on  the  Seine  are  upon  the  right  bank.  Its  length 
is  300  yards.  The  strong  current  descends  into  a  quiet  bay  or  pool,  which  na 
doubt  is  of  its  own  making,  out  of  which  the  waters  escape  through  a  gap 
less  than  twenty  yards  wide,  formed  by  the  projection  southward  of  a  point 
of  green  schist  fron  the  north  bank.  The  flow  is  exceedingly  swift  and 
strong,  but  by  lining  the  canoes  down  close  to  the  shore  little  time  was  lost 
in  getting  into  safe  water  again.  We  had  left  the  last  portage  at  11.25  and 
the  decharge  at  the  gap  at  11.40.  The  course  of  the  river  continues  south- 
west with  a  good  current,  and  at  twelve  o'clock  we  reached  the  head  of  a 
portage  where  the  river  is  crossed  by  Niven's  south  base  line.  Numerous, 
locations  have  been  surv^eyed  along  the  river  from  Calm  lake,  many  of  them 
connected  with  the  section  of  the  line  between  the  lake  and  the  river  west- 
ward, but  little  or  nothing  is  yet  known  of  their  mineral  value.  The  portage 
is  across  a  gravel  bank  20  or  25  feet  above  the  river,  and  is  about  300  yards 
long.  The  channel  of  the  river  is  full  of  large  bouldeis,  and  the  rapids  are 
altogether  too  violent  for  canoeing. 

We  had  dinner  at  the  foot  of  the  rapids,  and  set  ofi  again  at  1.30  p.m. 
Five  of  the  thirteen  portages  had  yet  to  be  made,  and  about  twenty -five  miles 
of  river  and  lake,  and  it  was  obvious  that  we  could  not  hope  to  reach  Mine 
Centre  on  Shoal  lake  beforfe  nightfall.  For  a  mile  from  the  crossing  of 
Niven's  line  the  river  runs  about  southwest,  with  one  or  two  sharp  bends  to 
the  south,  after  which  its  course  for  three  or  four  miles  is  nearly  due  west. 
Excepting  at  the  turns,  where  bands  of  rock  cross  the  stream  forming  rapids, 
the  banks  are  alluvial.  The  valley  widens  on  the  right,  but  on  the  lef c  the 
the  bank  rises  20  feet  above  the  water.  The  timber  is  mostly  white 
birch,  spruce,  balsam,  etc.,    and  I  think  this  is  altogether  the  most  beautiful 
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2  6  The  township  of  Bennett.  It's  location  is  described  as  follows  in  Mr,  Proudfoot's 
report  to  the  Department  of  Crown  Lands  :  "  The  township  of  Bennett  is  situated  on  the 
Seine  river,  Rainy  River  district,  and  is  bounded  on  the  south  by  Niven's  south  base  line, 
on  the  north  by  Niven's  north  base  line,  on  the  west  by  Niven's  fifth  meridian  line,  and  on 
the  east  by  unsurveyed  lands  of  the  Grown.  The  Seine  river  enters  the  township  at  the 
middle  of  the  east  boundary  and  following  in  a  general  southwesterly  direction,  with 
numerous  rapids  and  falls,  leaves  the  township  about  the  middle  of  the  south  boundary. 
All  that  portion  of  the  township  lying  south  and  east  of  the  Seine  river,  with  the  exception 
of  seventy  acres,  has  been  taken  up  as  mining  lands  and  surveyed  into  mining  locations. 
Mining  lucations  have  also  been  laid  out  along  the  south  and  west  boundaries  and  north  of 
the  Snine  river."  All  these  locations  have  been  taken  up  for  gold-bearing  quartz,  Mr. 
Proudfoot  Btates  in  his  report,  excepting  two  on  the  west  boundary  upon  which  there  are 
indications  of  iron  ;  from  many  of  the  veins  gold  can  be  obtained  by  panning. 
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reach  of  the  Seine,  Just  above  the  next  falls  a  white  man  and  ft  woman 
were  met  in  a  canoe,  the  first  human  beings  we  had  seen  since  leaving  lake 
Harold.  The  man  said  he  was  prospecting  for  gold,  and  had  been  out  several 
days.  The  woman  protected  her  face  with  an  old-fashioned  and  closely 
drawn  sunbonnet,  and  she  muy  have  been  of  any  colour,  red  or  white  ;  the 
proximity  of  an  Indian  reserve  suggested  the  former,  and  the  sunbonnet  the 
latter. 


We  landed  at  the  portage  above  the  falls  at  2.15,  on  the  right  bank  of  tie  Another Herie« 


river  ;  packed  over  the  bare  rocks  of  green  slate  standing  on  edge  100  yard?,  raj.M*^ 


to  load  up  and  run  a  rapid  of  50  yards  to  a  rock  which  in  high  water  is  an 
island,  and  packed  again  over  rocks  75  yards,  around  another  falls 
to  quiet  water  below  the  island.  Both  these  falls  are  divided  by  little 
islands,  the  upper  covered  with  small  timber  and  the  lower  mostly  naked. 
The  left  hand  channel  of  the  second  falls  or  chute  is  a  narrow  chasm  through 
which,  owing  to  its  peculiar  shape,  the  water  curls  like  a  screw.  Off  again 
at  2.35  down  a  fine  bit  of  river,  and  at  2.43  we  came  to  another  falls,  around 
which  is  a  good  portage  of  200  yards  across  a  point  covered  with  Norway 
pines  and  cedars.  The  channel  is  contracted  within  walls  of  rock  to  30 
yards,  drops  about  10  feet  perpendicularly,  with  a  swift  current  below.  At 
2.55  we  paddled  away,  borne  quickly  down  the  stream,  and  at  3  o'clock 
reached  a  fine  clean  chute  having  a  descent  of  about  10  feet  in  a  channel 
30  yards  wide.  The  portage  is  200  yards  long,  and  we  left  the  foot  of  it 
at  3.10.  Below  the  rapids  is  a  charming  pool  fringed  with  grass  and  water 
lilies,  and  its  banks  are  densely  covered  with  white  birch,  spruce  and  balsam. 

The  portage  above  Sturgeon  falls  was  reached  at  3  25,  and  is  about  100  stur^e  m 
yards  across.  The  falls  are  not  perpendicular,  as  I  had  supposed,  but  form  '*''"• 
three  successive  terraces  with  a  total  drop  of  12  feet.  The  channel  has  a 
width  of  about  35  yards,  and  is  filled  with  boulders.  The  timber  on  the 
banks  is  principally  spruce,  balsam  and  white  birch.  The  river  below  the 
falls  lies  in  a  gorge  about  200  yards  long,  and  for  at  lea^.t  a  quarter  of  a  mile 
it  is  a  strong  current,  full  of  eddies. 

Sturgeon  falls  is  the  head  of  navigation  on  the  Seine  river.  This  was  our 
last  portage,  and  we  paddled  away  from  it  at  3.35.  The  thirteen  portages 
and  one  decharge  from  tho  camp  above  Calm  lake  had  occupied  an  aggre- 
gate time  in  packing  across  them  of  3  hours  37  minutes,  or  an  average  of  24 
minutes  for  each  one. 

The  Indian  reserve  known  as  23  B2  lies  on  the  north  side  of  the  river  and 
extends  from  a  point  a  little  above  the  falls  about  five  miles  west.  On  the 
south  side  of  the  river  a  number  of  mining  locations  have  been  surveyed,  on 
one  of  which  near  the  falls  a  new  log  building  was  in  course  of  erection. 

A  mile  below  Sturgeon    falls  the  river   expands   into  a   small  lake  about 
three  miles  in  length,   with  low  and  well-timbered  banks  on  each  side.     The  lake, 
exit  from  this  lake  was  made  at  4.45  and  at   5.25    we   entered  Wild   Potato 
lake  to  land  at  a  point  of  naked  gray  schist  on  the  south  shore  at  5  30,  where 
tea  was  made  ready.     Indian   reserve  23  A   occupies  both  sides   of   the  river 
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below  23  B2,  and  for  half  way  down  the  lake.  On  the  north  side  of  the  lake, 
and  near  the  upper  end  of  it,  is  an  Indian  village  of  a  few  houses. 

Erom  our  landing  point  on  Wild  Potatoe  lake  to  Mine  Centre  on  the 
north  side  of  Shoal  lake  the  distance  is  nine  miles,  or  possibly  ten  by  the 
canoe  route.  We  left  on  this  last  stretch  at  6.23,  narrowly  escaping  an  up- 
set with  one  of  the  canoes  at  the  start,  owing  to  undue  haste.  Around  the 
point  the  lake  is  full  of  weeds  and  reeds  for  the  greater  part  of  its  length, 
and  with  the  level  glare  of  the  sun  in  our  faces  the  situation  was  not  very 
agreeable 

Coasting  along  the  south  shore,  a  large  porcupine  was  observed  on  a  tree 
which  had  fallen  out  over  the  water,  the  second  wild  animal  that  we  had 
seen  in  all  the  wilderness  region  traversed  since  leaving  Savanne.     But  it  is 

hardly  correct  to  class  the  porcupine 
with  wild  animals,  its  motions  being 
those  of  a  supremely  indifferent  one. 
We  paddled  up  within  four  or  five 
yards  of  this  fellow,  and  although 
almost  near  enough  to  hit  him  a 
blow  with  the  paddle  he  sat  up  and 
stared  at  us  very  composedly ;  then, 
when  a  motion  was  made  at  him, 
The  Porcupine.  he  turned  and  walked  slowly  away 

along  the  tree,  witb  the  quills  of  his  back  and  tail  upon  end,  pausing  every 
two  or  three  steps  to  stare  at  us  over  his  shoulder  through  his  black  beads  of 
eyes.  •  A  crying  shame  it  would  be  to  to  attack  a  beast  that  reposed  such 
colorable  trust  in  man,  although  it  is  more  likely  that  his  real  trust  was  in 
the  defence  of  his  quills. 

The  lake  expands  below  the  pint-covered  point  on  the  south  side,  which 
we  passed  at  7.15,  and  tho  last  rays  of  the  setting  sun  were  pinking  the  tree 
tops  on  the  eastern  hills.  It  was  a  lovely  evening,  with  biilHant  cloud 
effects  shading  from  crimson  to  blue  in  the  west,  and  as  the  light  of  the  sun 
faded  slowly  away  the  mellower  light  of  the  moon  shone  down  upon  the 
water,  casting  dark  shadows  along  the  wooded  shores. 

Our  exit  from  the  lake  was  made  at  7.35,  and  in  the  two  miles  to  Shoal 
lake  the  river  has  a  breadth  of  300  to  400  yards,  looking  in  the  golden  even- 
ing light  between  its  low  banks  covered  with  poplar  like  a  magnificent  avenue. 
Paddling  by  a  nunaber  of  wooded  islands,  Seager's  camp,  which  is  a  village  in 
embryo,  was  passed  at  8  o'clock  ;  five  minutes  later  we  entered  Shoal  lake, 
which  was  one  mass  of  weeds,  and  at  8  30  we  landed  the  canoes  on  the  rocks 
at  Mine  Centre  and  were  made  very  welcome  at  the  only  ''  hotel "  in  the  place 
— especially  by  Jack  B3dford  tho  cook,  who  is  a  chira:;ter  in  his  w,iy,  with 
much  experier.ce  of  the  world.  ' 
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As  I  intended  to  remain  several  days  in  this  district  to  visit  niinin«;  Kudinj?  the 
properties,  and  especially  those  upon  which  work  hid  been  or  was  bfing  '""^' ^''^"'^ 
■done,  the  Indians,  Alec  and  Nicol,  were  paid  off  and  they  proceeded  to 
their  homes  on  the  reserve  near  Fort  Frances.  Mr.  Cameron  also  left  for 
the  Foit  by  canoe,  to  take  the  boat  there  tor  Rat  Portage  and  return  by  rail 
to  Fort  William.  He  was  delighted  with  the  trip  by  canoe  from  Savanne, 
and  gained  an  idea  of  the  vastness  of  Ontario  which  is  hardly  obtainable  on 
such  a  scale  in  any  other  way.  Especially  is  the  Seine  river  calculated  to 
arouse  one's  enthusiasm  by  its  volume,  varied  scenery  and  natural  beauties. 
There  is  no  river  in  lower  Ontario  to  surpass  it  excepting  such  boundary 
rivers  as  the  St.  Lawrence  and  the  Ottawa ;  and  if  the  portages  were 
improved  f  cannot  conceive  of  a  liner  canoe  route  than  is  aflorded  by  the 
rivprs  and  lakes  from  Savanne  to  Fort  Frances,  or  to  Rat  [*orta2;e  if  one  so  desires. 

Mine  Centre  is  on  a  point  of  land  on  the  east  sitle  of  an  unnamed  bay  mi,,,.,  ,„,,,. 
at  the  widest  part  of  Shoal  lake.     The  village  consists  of  a  general  store,  an 
assayer's  office,  a  bar-room,  a  small  boarding  house  and  two  or  three  other 
buildings  ;    and   a  larger  and  more  substantial    boarding  house  was  in  the 
course  of  erection.     The  Keewatin  schists  stand  on  edge,  and  the  only  soil  in 
flight  may  be  measured  in  handfuls,    lying  in  crevices  between  the  ribs  of  Shoal  lake, 
rock.     Across  the  bay  may  be  seen  at  night  the  lights  at  the   Wiegand  min- 
ing camp ;  and  three  miles  to  the  southwest  the  lights  of  the  more  preten- 
tious Seine  River  City.     All  around  the  lake  is  a  dense  wood  of  poplar,  and 
on  the  high  ridge  towards  the  north,  a  mile  or  more  from  the  lake,  is  what 
remains  of  a  pine  forest,  now  for  the  most  part  cut  over  by  the  lumbermen.  '^"'J  ^^'  Bijfhu 
The  wooded  slope  of  the   lake,  curving  around  its  many   bays,  is  remarkably  thereof, 
adapted   to   the  reflection  of  sounds,  several   demonstrations  of    which  were 
given  in  the  quiet  evenings  by  Jack  Bedford.     Standing  on  the  rocks  at  Mine 
Centre,  he  would  utter  a  loud  and  ringing  halloo  across  the  bay  to  Wiegand's, 
the  echo  of  which  would  return  in  eight  or  ten  seconds;  a  few  seconds  later  it 
would  be  heard  from  the  northeast  side  of  the  bay,  then  from  the  south  side 
of  the  lake,  again  from  the  northwest  side,  and  so  resound  and  reverberate  six 
or  eight,  and  on  a  very  still  night,  ten  or  twelve  times,  to  die  away  at  last  in 
the  direction  of  Seine  River  City. 

A  Government   road   was  in  course  of  construction  during  the  summer  A  Govem- 
from  Mine  Centre  northward  to  the  mining  locations  between  Shoal  and  Ver-  xvards  Ver- 
milion lakes,  which  was  completed  during  the  time  of  my  stay  in  the  locality,  "'ihon  lake. 
It  has  been  cut  out  and  grubbed  as  far  as  the  old  lumber  road,  and  graded  up 
over  the   low   ground  ;  and  a  very    passable  road   is   the   result,    made   at   a 
cost  of  $G00.     The  intention  is  to  extend  it  as  far  north  as  Vermilion  lake, 
and  probably  on  to  Turtle  lake.     A  number  of  mining  locations  lie  along  it, 
on  several  of  which  some  work  has  been  done. 

H  I  L  L  I  E  U     OR     LUCKY     COON     MINK. 

The  first  location  reached   by  the  new  road  is  known  as   the  Hillier  or  HiUier  or 
Lucky  Coon  mine,  655P,    consisting  of   IG7  acres.     It  is  at  the  terminus  of  J-^^^^    **^ 
the   road,  and   about   midway   between    Shoal  and   Vermilion   lakes.     It   is 
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embraced  in  what  is  known  as  timber  berth  No.  33,  upon  which  the  pine  tim- 
ber was  cut  fouy  or  five  years  ago.  The  first  discovery  of  gold  was  made  on 
28th  July,  1894,  by  William  Campbell,  who  had  associated  with  him  as  pros- 
pectors A.  M.  Robertson  and  John  Mosher.  The  vein  is  known  as  No.  1, 
and  crosses  the  property  in  a  course  of  northwest  and  southeast.  Another 
vein,  known  as  No.  2,  was  discovered  a  week  later  by  Mosher  a  short  dis- 
tance north  of  the  first.  Its  course  is  west-northwest  and  east-southeast. 
Both  veins  are  exposed  in  a  ridge  of  granite  which  runs  north  and  south  on 
the  property,  but  towards  the  east  and  west  sides  they  are  covered  over  with 
several  feet  of  sand.  The  No.  2  vein  appears  to  outcrop  on  location  AD  4,. 
west  of  655P,  where  some  work  has  been  done  by  Campbell,  Fawcett  &  Co. 
No.  1  vein  is  supposed  to  extend  into  location  AD2,  and  apparently  it  cut» 
No.  2.  In  November,  1894,  Robertson  discovered  a  third  gold-bearing  vein 
on  the  property,  which  is  known  as  No.  3.  It  lies  on  the  eastern  side  of  th& 
location,  and  its  course  is  nearly  east  and  west.  Besides  these  there  are  ten 
or  twelve  stringers  or  branch  veins,  all  of  which  join  with  one  or  other  of  th& 
three  principal  veins  described  above. 

In  August,  1894,  a  syndicate  composed  of  Hugh  Steele  and  George 
Hillier  of  Duluth  and  Walter  Miller  of  Minneapolis  entered  into  an  agree- 
ment with  the  owners  of  the  location,  whereby  they  undertook  to  pay  $1,8 GO 
cash,  build  a  five-stamp  mill,  and  work  the  mine  and  mill  on  a  basis  of  half 
the  net  profits.  Any  further  additions  to  plant  and  cost  of  working  the  mill 
and  mine  were  to  be  provided  for  out  of  the  profits.  Under  this  arrange- 
ment mining  operations  were  started  on  No.  1  vein  on  the  20th  of  September, 
and  a  shaft  6  by  8  feet  was  sunk  to  a  depth  of  20  feet.  Soon  after  a  shaft  8 
feet  square  was  commenced  on  No.  2  vein  and  was  put  down  to  a  depth  of 
50  feet.  This  work  was  completed  about  15th  December,  when  mining  was; 
suspended  until  the  mill  should  be  built  and  got  into  running  order. 

No.  2  vein  is  about  3  feet  wide  at  the  surface,  but  increases  to  10  feet 
4  inches  at  the  bottom  of  the  shaft.  A  wedge-shaped  horse  of  country  rock 
occupies  the  middle  of  the  shaft  from  some  distance  below  the  surface  to  the 
bottom,  having  a  thickness  of  two  feet  above  and  decreasing  to  ten  inches 
below.  After  the  mill  commenced  running  a  level  was  drifted  from  the  shaft 
at  a  depth  of  25  feet  and  extended  15  feet  towards  the  west.  The  dip  of  the 
vein  is  about  80^  southwest.  The  ore  from  this  as  well  as  from  No.  1  shaft 
is  fine  looking,  and  many  specimens  show  free  gold. 

The  main  part  of  the  mill  is  a  frame  structure,  of  size  to  accommodate 
two  five-stamp  batteries,  while  a  log  lean-to  provides  shelter  for  the  boiler. 
The  machinery  consists  of  a  35  h.  p.  engine  and  boiler,  supplied  by  a  firm  in 
Erie,  Pa.,  a  Gates  five-stamp  battery,  and  a  Blake  crusher.  There  are  no 
vanners  or  other  concentrating  apparatus,  the  pulp  after  passing  over  the 
plate  being  carried  off  to  the  dump.  A  tramway  of  300  feet  was  constructed 
from  the  No.  2  shaft,  on  which  the  ore  was  elevated  to  the  third  floor  of  the 
mill,  to  be  crushed  and  fed  to  the  battery.  The  mill  was  started  on  14  th 
April,  1895,  in  charge  of  William  Peters  (subsequently  in  charge  of  the 
Lake  Harold  mill)  and   work  was  carried  on   without  interruption  for  21^ 
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Hlays.  The  machinery  ran  well,  and  I  was  told  that  two  bricka  of  gold  were 
^■prodaced,  the  value  of  whi^h  was  not  known  to  the  original  owners.  The 
(haill  was  run  night  and  day,  and  the  cflianCHy  of  ore  stamped  is  given  as  250  tons. 
At  the  end  of  that  time  some  disagreement  took  place  between  the  members 
of  the  syndicate  and  Messrs.  Campbell,  Robertson  and  Mosher  over  the 
supplying  of  machinery  to  concentrate  th«  pulp  and  treat  the  sulphides,  and 
failing  to  agree  the  works  were  closed  down.  Other  oanseb  and  motives  are 
mentioned  as  influencing  the  action  of  the  syndicate  ;  but  there  are  two  aides 
to  the  dispute,  very  probably. 

Miners,  laborers  and  mfllmen  to  the  number  of  fifteen  were  employed 
while  work  was  in  progress,  the  rate  of  wages  being  SI  to  SI. 25  per  day  and 
board.  A  comfortable  boarding  house  of  squared  timber,  blacksmith's  aliop 
and  stables  are  on  the  location,  beHides  the  mill. 

LOCATIONS    A  I)  2,     3    AND-^ 

Lying  to  the  west  and  northwest  of  655P  are  locations  AD  2,  3  and  4,  j^ocation^ 
which  are  held  under  lease  by  Messrs.  Campbell,  Laviu,  Fawcettand  Handlan  A  1)2,  3 
of  Duluth,  embracing  in  all  160  acres.  CJold  was  discovered  on  Ai)2  in 
March,  1894,  and  in  the  following  month  the  three  l«:;ation8  were  surveyed. 
The  vein  on  AD2  is  apparently  a  continuation  of  No.  1  vein  on  655P. 
It  runs  along  the  northeast  face  of  a  granite  hill  and  is  well  exposed  for  a 
length  of  300  yards,  pinching  out  towards  the  north  where  the  granite  comes 
into  contact  with  the  green  schist.  Two  openings  have  V>een  made  upon  it, 
one  to  a  depth  of  10  feet  showing  solid  quartz  of  IG  inches  wide  and  a  number 
of  stringers  ;  at  the  blufl  on  the  northwest  side  of  the  hill  a  cross-cutting  has 
been  made  to  a  depth  of  16  feet,  where  the  formation  changes,  and  there  the 
vein  is  apparently  cut  off.  Another  vein  on  the  same  location  has  a  course 
»  nearly  east  and  west,  and  on  the  northwest  face  of  the  bluff  approaches  with- 
in 30  yards  of  the  first  vein.  Trench  work  has  be^n  don<5  upon  this  end  to 
a  depth  of  15  feet,  and  at  the  contact  the  vein  is  not  more  than  a  foot  wide. 
Farther  east,  in  the  granite,  it  widens  to  three  or  four  feet,  as  shown  at 
several  points  where  it  has  been  stripped.  The  development  work  was  carried 
on  upon  these  veins  during  April,  May  and  June  of  last  year,  when  five 
miners  and  three  laborers  were  employed.  The  other  two  locations  have 
gold-bearing  veins  also,  but  little  or  no  work  has  been  done  upon  them. 

T  H  E    FO  L  E  Y     MINE. 

The  only  active  mining  work  in  the  district  at  the  time   of   my   visit  was  wifgandGold 

carried   on  upon  locations   AL74  and    75,  about  two  miles    west    of  Mine  ^'""°k' Com- 

^  pany. 

Centre,   and   known  as  the  Foley  mine.     These  properties  are  reached  by 

canoeing  across  the  bay  to  a  dock  upon  the  point  marked  on  the  map  as  Tho  Foley 

Wiegand  P.O.,  frcm  which  a  good  road  has  been  constructed  half  a  mile  north  '""  ^' 

to  the  mining  oamp.     The  details  of  the   work   carried  on   are  furnished  in 

the  following  entry,  which  I    made   in    the   Inspector's    I5ook    under  date  of 

2nd  September : 

•*  This  day  I  visited  on  behalf  of  the  Inspector  of  Mines   locations  AL74  Kntry  id  the 

and   AL  75  in   the  Rainy  Like  district,  and   found   Mr.  Joseph   C.  Foley  in  i^l^^^^*^^^ 

charge  of  the  works  for  the  Wiegand  Gold  Mining  Company. 
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''  The  Company,  organized  under  the  laws  of  the  State  of  Minnesota,  are 
leaseholders  from  Mr.  Foley  of  AL75  for  a  period  of  ninety-nine  years 
(Mr.  Foley  having  purchased  from  Messrs.  Wiegand,  Ray  and  Green  on  16th 
November,  1894),  and  on  20th  July,  1895,  they  procured  an  option  on  AL74 
and  AL  76. 

"A  vein  having  a  course  about  10°  west  of  north  appears  to  extend  across 
locations  74  and  75,  the  width  of  which  at  outcroppings  varies  from  eighteen 
inches  to  three  feet. 

"  On  No.  5  vein,  AL75,  a  shaft  6  b^  9  feet  has  been  sunk  to  a  depth 
of  44  feet.  The  width  of  the  vein  at  the  surface  is  eighteen  inches,  but 
pinches  to  a  foot  or  less  in  places  in  the  shaft.  The  dip  is  nearly  perpen- 
dicular for  about  25  feet,  when  it  changes  to  80*^  east.  The  formation  is 
solid,  and  with  14  feet  of  substantial  crib  work  at  the  top  of  the  shaft  it- 
appears  to  be  sale  for  carrying  on  development  work. 

"  On  location  AL  74  a  shaft,  called  the  Bonanza,  has  been  commenced 
upon  what  is  believed  to  be  the  same  vein,  on  the  hanging  wall,  and  has  been 
sunk  to  a  depth  of  six  feet.  The  width  of  the  vein  is  three  feet,  and  its  dip 
72°  east.     Its  course  is  about  10°  west  of  north. 

"  At  the  northeast  corner  of  AL  75  a  shaft  has  been  put  down  on  what 
is  known  as  No.  9  vein.  It  is  5  by  6  fe»et,  well  timbered  to  the  water,  which 
rises  to  within  ten  feet  of  the  surface.  The  depth  of  this  shaft  is  said  to  be 
31  feet.  The  width  of  the  vein  at  the  surface  is  2  feet  9  inches,  and  its 
course  nearly  north  and  south. 

^'  Machinery  is  in  course  of  being  placed  at  the  shaft  on  No.  5  vein, 
AL  75,  manufactured  by  the  Ingersoll  Rock  Drill  Company  of  Canada.  Th  e 
plant  consists  of  tw"b  boilers,  one  of  30  and  one  of  20  h.p.  ;  and  two  engines, 
one  rated  at  30  h.p.. to  drive  an  attached  air  compressor,  and  one  at  25  h.p. 
to  drive  a  double  drum  hoist  which  is  intended^  to  serve  each  of  the  two 
shafts.     Steam  was  got  up  in  tHe  larger  one  of  the  boilers  to-day. 

"  Water  for  the  boilers  is  procured  from  a  dam  erected  upon  a  small 
creek  about  600  yards  distant,  which  is  lifced  through  a  two  inch  pipe  by  a 
force  pump  to  a  tank  at  the  engine  house. 

•'  Tne  buildings  are  on  AL75,  and  consist  of  a  tool  house,  blacksmith's 
shop,  cook  camp,  office,  miners'  sleeping  camp,  assay  office  and  powder  maga- 
zine. 

"  There  are  in  all  22  workmen  employed,  including  6  miners  who  work 
day  and  night  shifts  in  the  shaft  commenced  on  location  AL74.  The  others 
are  carpenters  and  laborers. 

"  A  good  road  has  been  built  from  a  dock  at  Shoal  lake  north  to  the 
shaft  on  AL75,  and  is  being  continued  to  the  Bonanza  shaft  on.  AL74." 

The  Wiegand  Gold  Mining  Company  was  formed  early  in  1895,  and  the 
purpose  of  the  Board  of  Directors,  as  stated  by  Mr.  Foley,  is  to  sink  each  of 
the  two  shafts  to  a  depth  of  400  feet,  and  to  further  prove  the  ground  by 
drifting  along  the  vein  or  veins  (for  it  is  not  absolutely  certain  that  the  two 
shafts  are  on  one  vein)  before  any  steps  are  taken  to  erect  a  mill  for  treating 
the  ore. 


159 


h=- 

^Vces,  I  have  received  information  of  the  progress  of  work  on  those  two  looa-  '""^ff'**^*** 
^■tions  down  to  the  middle  of  March.  Mr.  HoUandi  reports  that  the  shaft  on 
AL  74  had,  on  the  day  of  his  visit,  reached  a  depth  of  200  fee-,  the  size  of  it 
being  8  by  10  feet.  At  100  feet  a  level  had  been  driven  along  the  vein  43  feet ; 
another  at  150  feet,  a  length  of  18  feet ;  and  a  third  at  200  feet  was  just  com- 
menced. At  the  surface  the  vein  was  42  and  36  inches  respectively  at  opposite 
sides  of  the  shaft,  while  at  the  bottom  it  was  26  inches,  and  the  average  from  top 
to  bottom  was  20  inches.  About  two  tons  of  ore  were  shipped  to  New  Jers«,'y  for 
treatment,  "  and  the  results  of  this  experiment  and  the  developmentM  on  the 
property  between  this  date  and  tho  first  of  June  will  determine  whether  the 
Company  will  take  the  property  or  not.  If  they  take  it,"  Mr.  Hollands 
writes,  **  which  is  altogether  likely,  a  twenty-stamp  mill  will  be  at  once  put 
on  the  property."  The  shaft  on  AL  75  had  been  sunk  to  a  depth  of  113 J 
feet,  and  at  the  bottom  the  vein  was  '*  split  up  into  a  number  of  am>in 
stringers,  none  of  them  more  than  a  few  inches.  The  walls  however  are  good, 
being,  in  mining  phraseology,  slickensided.  No  drifting  on  tho  lead  has  been 
done  as  yet,  and  work  on  this  shaft  has  beon  stopped  for  the  present."^-*' 

LOCATtONH     AL103,     104,      105     ASH     106. 

Locations  AL  103,  104,  105  and  106  occupy  a  block  about,  a  niil.>  north  , 

.  ijocationa  AL 

of  Shoal  Inke,  and  nearly  north  of  AL  74  and  75,  each  comprising  40  acres.  103.  104,  lfJ6 

They  were  surveyed  and  taken  up  in  August,  1894,  by  Messrs.  A.  LougheeJ,  *"        '■ 

William  Wiegand  and  Charles  J.  McLean.     Prospecting  work  was  demo  on 

each  of  them  last  summer,  four  men  having  been  employed  steadily  since  the 

middle  of   April.     Headquarters   are  on   AL   106,  wh-^re   a  camp  has  been 

built.     Three  veins  on  AL  103  have  been  explored  by  pits,  crosscuts  and 

trenches.     The  most  easterly  of  these  veins  is  across  the  northeast  corner  of 

the  location,  its  course  being  nearly  northwest  and  southoAst.      It  has  been 

stripped  at  two   points,  and  at  one   place   shows  a  width  of   12  feet  8  inches. 

Farther  on  it  is  broken,  and  the  width  is  reduced  to  6  feet.     The' same  vein 

extends  into  AL104,  and  where  stripped    at  the  southeast  corn*^r  of  it  the 

width  is  about  2^  feet,  showing  free  gold.      For  a  great  part  of  its  length  this 

vein  consists  of  white  quartz,  carrying  some  iron  pyrites ;  and  in  othpr  places 

2fi  The  Wieg.and  Goli  Mining  Co.  has  this  year  disposed  of  its  locAtiona  to  a  new  proprie- 
tary, organized  as  the  Ontario  Gold  Mining  Company, ctunponed  of  capitalists  in  New  Voik  and 
De.roit,  with  J.  C.  FoIhv  as  general  manager  at  the  mine,  H-Kiolph  A.  Oenunc  of  !  •  ••  *  ;\s 
piesident,  and  Colonel  Thomas  J.  Hurley  of  New  Vork  city  as  treasurer.     An  otll  1 1 

made  by  the  general  manager  under  date  of  l.")th  July   (as  this  rejjort  is  going  th  i« 

press),  shows  that   the  deeper  (No.  3)  of  the  tw.)  shafts  sunk  on  wh:\t  is  ciiUf  1  ti  i 

vein  haf  reached  210  feet,  with  a  drifo  of  97  feet  on  the  103  foot  level,  of  IIU  t-    '  t 

foot  level  an  1  of  Si  feet  on  the  200  foaa  level.     The  report  stages  thit  at  the  s<  •• 

vein  at  the  end  of  the  south  drift  is  very  strong,  while  at  the  end  of  the  n'uiu  i.  ii,w  lie 
third  level  it  is  a  little  over  5  feet  widn,  "shosving  free  gold  and  l<K)king  extroniMly  wrll." 
The  No.  5  shaft  h\,d  been  sank  to  113.^  feet,  and  on  other  veins  six  pits  or  sli  *•  '  ■  i  b<' -n 
opened  to  depths  ranging  from  6  to  31  feet.     A  new  vein  had  just  been  di-<'  i  tho 

southern  end  of  the  property  which  is  described  as  very  strong  in  free  r    ■■  ''m^ 

makng  on  our  property."  Mr.  Foley  says,  "nineteen  welldetiaed  veins,  t  U 

is  8  feet  wide."  Work  is  in  progress  ft)r  setting  op  a  twenty-stamp  mill,  \mihii  iti-  iii.»i...Kr^r 
hop-'s  to  have  in  ruaning  order  in  October.  *' J'lease  not'\"  he  observes  of  the  Bonanza 
vein,  "the  gold  does  not  form  in  large  nuggets,  bit  is  evenly  di-  •  •^  •  I  through  all  the 
vein  ;  that  is  to  say,  that  while  some  of  the  vein  matter  is  richer  '  r.s,  it  is  u  »t  a  vein 

with  a  pay  streak,  as  there  is  no  birren  rock.  Everything  betuv  :i  n-  walls  brings  good 
milling  ore,  and  all  will  go  to  the  mill.  ' 
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P^r^^  the  quartz  is  of  a  reddish  or  rusty  brown  color.     Its  length,  as  shown  by 

wo^k'"'^**''*^''  exploration  on  103  and  104,  is  1,500  feet.  Where  it  crosses  the  crown  of  the 
ridge  on  104  the  vein  is  finely  polished  and  rounded  by  ice  action,  and  shows 
glacial  striae  running  east  and  west.  Little  work  has  been  done  upon  the 
other  veins  of  103,  but  enough  to  show  that  they  lie  parallel  with  the  larger 
vein  ;  they  vary  in  width  from  2  to  6  feet.  On  104  no  other  vein  is  known 
to  exist  but  the  lar^  one  above  described.  On  105  there  is  one  vein  with  a 
course  25'  west  of  north,  with  a  ruddy  looking  ore  that  carries  some  free 
gold.  It  has  been  traced  ten  chains  on  103,  and  sam^es  of  the  ore  pan  gold. 
On  106  there  are  two  veins,  one  of  which  is  broken  up  in  the  country  rock 
and  gives  many  showings  of  free  gold  near  the  surface.  A  pit  10  feet  deep 
opei|3  a  vein  6J  feet  between  the  walls,  but  enclosing  in  the  quartz  a  horse 
of  country  rock  2J  feet  wide.  It  has  been  crossrcutted  at  three  other  points 
farther  north,  at  all  of  whish  the  ore  gives  gold  cdlors  in  the  pan.  On  the 
west  side  of  this  location  is  another  vein  running  nearly  north  and  s'outh,  8  J 
feet  between  the  walls — 2 J  feet  of  quartz  and  2  feet  of  slate  on  each  side  of 
it.  A  pit  6  feat  deep  has  be^  opened  on  this  vein,  and  the  ore  shows  a  little 
gold  when  panned.  The  c^ners  haipl  expended,  to  the  time  of  my  visit, 
$1,200  in  development  work,  and  intended  to  carry  on  operations  until 
October. 

The  descent  from  the  granite  bluff  north  of  the  camp  on  AL  106  to  the 
level  of  Shoal  lake,  a  length  of  half  a  mile,  is  170  feet,  as  indicated  by  an 
aneroid.  The  lake  itself  changes  its  level  much  between  high  and  low  water, 
and  owing  to  the  gentle  slope  of  its  bed  the  shore  line  shifts  in  places  as  much 
as  50  and  75  yards  between  high  and  low  water  marks. 


Mine  Centre  to  Fobt  Fbanoes. 

• 

By  steamer  to  The  steamer  Maple  Leaf  was  put  on  the  route  from  Fort  Frances   to 

Fort  Frances,  jy^j^^  Centre  in  the  early  spring,  and  while  there  was  a  rush  of  explorers  she 

made  three  trips  weekly.     But  traffic  fell  away  during  the  summer,  and  for 

some  time  she  ran  two  trips  weekly.     In  September  she  made  only  one  trip 

,^  .      T>-  weekly  each  wav.     We  left  Mine  Centre  at  9.07  in  the  mornine;  and  at  9.40 

oeine  Kiver  j  ^  <=> 

City.  called  at  Seine  River  City,  where  the  Seine  river  emerges  from  Shoal  lake. 

The  site  is  on  the  north  bank  of  the  river,  and  the  **  city  "  itself  consists, 
besides  two  or  three  small  houses,  of  two  hotels,  one  of  which  is  a  frame 
building,  which  alone  was  occupied ;  the  other  is  built  of  squared  logs. 
Surveyor  Proudfoot  had  his  head-quarters  in  a  capacious  tent ;  and  besides 
him  the  chief  citizens  were  surveyors  Roland  and  McCallum. 

We  left  the  city  at  9.55  and  after  steaming  down  a  mile  of  river  entered 

Shoal  '^^^  *"  anc^i/her  shallow  expansion  known  as  Grassy  lake.  A  s1>ream  coming  in  from 
the  north  brings  down  the  waters  of  Vermilion  lake.  At  10.30  we  reached 
the  foot  of  the  lake  and  tied  on  the  south  bank  to  wood  up  for  the  lake 
trip.  This  occupied  three-quarters  of  an  hour,  and  in  anothe^r  half-hour  we 
reached  the  mouth  of  the  Seine  at  Kettle  point,  and  entered  the  northeast 
arm  of  Rainy  lake  known  as  Seine  bay.     There  is  a  fine  bit  of  scenery  down 
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this  bay,  and  indeed  for  the  whole  length  of  the  Sdil  over  Riiny  lake  and 
among  its  scores  of  islands  ;  but  the  fog,  raist  and  rain  which  prevailed  dur- 
ing half  the  passage  interfered  to  soni  ^  extent  with  the  sights  which  the  lake 
affords . 

I  had  intended  calling  at  the  Lyle  gold  mill  and   mine,  which   we  pa8h<'<i  Lylu  mine 
about  midway  down  the  lake,  but  was   told   by    the   captain   that  the  Maple  p„int  City. 
Leaf  is  not  allowed  to  land  passengers  at  American   ports  or  posts.     That  is 
a  privilege,  it  seems,  that  is  onl}   shared   by   boats   duty   licensed,  or   boats 
flying  the  American  flag,  although  [  did  not  see  or  hear  of  an  American  flag 
on  the  lake.      However,  the  mill  was  idle,  and  it  was  reported  that  the  mine 
did  not  contain  any  ore      Sind  Point  City  on  the  Ontario  side  of  the  boun 
dary,  nearly  opposite  the  Lyle  mine,  is  a  city  with  one  inhabitant. 

Besides  the  Seine  river,  Rainy  lake  receives  several  tributaries  from  the 
north,  and  a  large  volume  of  water  pours  into  its  southeast  arm  from  the 
chain  of  lakes  along  the  international  boundary.  Its  outlet,  the  Rainy  river.  Rainy  lake 
is  therefore  a  much  larj;er  stream  than  the  Seine,  and  one  gets  an  experience 
of  the  strength  and  force  of  it  at  the  outset,  in  the  seething  rapids  which  play 
see-saw  with  the  boat  at  the  roundin*^  of  Pither's  point,  where  the  river 
emerges  from  the  lake.  Our  exit  was  made  at  3.15  p.m.  and  the  boat  tied 
up  at  her  dock  at  Fort  Frances  at  3.30.  The  distance  from  Mine  Centre  in 
a  straight  line  is  36  miles,  or  by  the  course  uf  the  boat  about  42  miJee,  and 
the  actual  running  time  was  5  hours  23  minutes. 


and  its  uutlet. 


THE     TOWN     OF     FORT      FRANCES 


The  site  of 


Fort  Frances  has  grown  little  since  my  first  visit  to  it  in  1891.  A  few 
new  dwellings  have  been  erected  in  the  eastern  part  of  the  town  plot,  near  Fort  Franc»ii. 
the  river  front,  and  other  handsome  cottages  were  in  course  of  erection  ;  but 
the  business  part  of  the  town  has  not  changed,  and  hardly  an  attempt  has 
been  made  at  street  building.  It  is  however  a  beautiful  site  for  a  town, 
viewed  from  the  river  either  above  or  below  the  falls  ;  and  the  ease  with 
which  a  system  of  sewerage  may  be  introduced,  superadded  to  the  natural 
advantage  which  a  dry  sandy  soil  affords,  makes  the  problem  of  sanitation  a 
very  simple  one.  Fort  Frances  ought  to  be  a  delightful  summer  resort,  with 
its  fine  climate,  bracing  air,  pretty  scenery  and  facilities  for  boating.  The  grace- 
ful long-branching  ashes,  elms  and  oaks"  at  Pither's  point  suggest  a  very  desir- 
able improvement  which  might  be  made  by  tlie  planting  of  shade  and  orna- 
mental trees,  for  the  town  plot  is  almost  bare  of  tree  life.  At  present  Fort 
Frances  is  the  head  of  navigation  on  Rainy  river,  for  although  a  lock  to  over- 
come the  falls  wap  commenced  twenty  years  ago  it  is  not  completed  yet,  the 
work  having  for  some  cause  been  abandoned  in  an  almost  finished  state  when  p^^^t  Fra' 
the  change  of  Government  took  place  at  Ottawa  in  1878.  With  this  lock  lock. 
ready  for  use  boats  could  run  without  breaking  bulk  from  Rat  Portage  to 
Kettle  falls  on  the  Namakan  river,  to  Sturgeon  falls  on  the  Seine,  and  to   all 

''Sir  Alexander  Mackenzie,  who  travelled  in  the  country  about  a  hundred  years  ago, 
mentions  only  oaks  as  the  trees  of  the  point.  Mr.  C.  J.  Hollands,  Crown  Landfl  ajfent  at 
Fort  Frances,  writes  me  that  "  the  timber  at  the  point  is  mixed  oak,  elm,  ash  and  soft  maplr, 
the  elm  and  ash  preponderating.  ' 

11    B.M. 
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points  along  the  extensive  and  sinuous  north  coast  line  of  Rainy  lake.  It 
would  be  a  great  boon  to  lumberoaen  and  miners  operating  around  and  above 
the  lake,  and  could  not  fail  to  be  a  benefit  to  Fort  Frances  also.  The  com- 
pletion of  this  work  is  all  the  more  desirable  now  in  view  of  the  early  settle- 
ment of  lands  on  the  American  side  of  Rainy  river.  The  water  power  at  the 
falls,  now  running  waste,  will  no  doubt  be  utilized  in  a  very  few  years,  and 
will  not  fail  to  add  to  the  prosperity  of  the  town.  The  rich  agricultural 
lands  along  the  river,  the  extensive  forests  of  pine  and  pulpwood  upon  Rainy 
lake,  its  long  arms  and  tributary  rivers,  and  the  discoveries  of  gold-bearing 
ores  in  many  localities  north  and  east  of  the  lake  easily  reached  by  small 
steamboats  and  canoes,  give  promise  of  the  establishment  of  industries  here 
which  will  make  the  district  one  of  the  most  prosperous  in  the  Province.  A 
town  has  been  started  on  the  Minnesota  side,  opposite  Fort  Frances,  but  as 
yet  it  contains  only  ten  or  twelve  houses. 

The  fur  traders  were  the  pioneers  of  the  region,  and  as  long  ago  as  1731 
Pioneers  of  La  Verandrye  built  Fort  St.  Pierre  at  the  head  of  Rainy  river,  on  what  is 
now  calltd  Pither'a  point.  The  ruins  of  this  fort,  Mr  Pibher  has  informed  me, 
may  still  be  seen  there  :  but  a  more  noticeable  feature  is  the  Indian  mound  on 
the  poiat,  close  to  the  rapids. ^^  Some  time  during  the  last  century  the  Hud- 
son's Bay  Company  established  a  post  on  the  right  bank  of  the  river,  below  the 
falls,  on  the  same  site  as  the  one  which  the  company  now  occupies ;  and  the 
rival  Northwest  Company  built  a  post  on  the  same  side,  about  a  mile  lower  down, 
while  the  Astor  Company  occupied  a  station  on  the  opposite  side  of  the  river. 
In  1821,  when  the  Hudson's  Bay  and  Northwest  Companies  were  united,  the 

^^In  an  application  to  the  Crown  Lands  Department  under  date  of  June  4,  1895,  for  a 
grant  of  laud  on  Pither's  point  for  missionary  purposes  in  behalf  of  the  Indians  of  Rainy 
lake  and  river,  Rev.  L  P.  A.  Langevin,  Archbishop  of  St.  Boniface,  gives  the  following 
succinct  history  of  the  fort : 

"1,  In  the  year  of  our  Lord  1731  the  first  fort  built  by  white  men  on  the  other  side  of 
the  height  of  land,  near  the  rapids  of  Coutchichin,  about  a  mile  and  a  half  from  Fort  Frances, 
Ontario,  was  called  '  Fort  St.  Pierre,'  in  honor  of  the  famous  discoverer,  Pierre  Gaulthierde 
Varennes,  Sieur  de  la  Verendryie. 

"2.  The  builder  of  the  said  fort  St.  Pierre  was  Mr,  de  la  Jemerays,  the  nephew  of  Mr. 
de  la  Verendryie,  and  the  brother  of  the  venerable  Mere  d'  Youville,  the  foundress  of  the 
Grey  Nuns  of  Montreal. 

"  3.  The  two  gentlemen  were  the  ancestors  of  the  late  Most  Rev.  Archbishop  Tache,  my 
saintly  predecessor,  who  was  very  anxious  to  purchase  that  historical  spot. 

"4.  I  have  seen  all  that  appears  to  remain  of  that  historical  old  fort — a  few  stones  scat 
tered  around  the  excavations — but  the  half  breeds  say  that  they  have  seen  wooden  buildings 
there. 

**  5.  The  site  of  the  fort  is  adjacent  to  an  Indian  rr serve  (Coutchichin),  where  we  have  a 
mission  and  a  school." 

In  the  records  of  his  Voyages,  made  in  1789-93  and  written  in  1801,  Sir  Alexander  Mac- 
kenzie says  (p.  Ivi  ):  "  The  discharge  of  this  lake  [La  Pluie  or  Rainy]  is  called  Lake  de  la 
Pluie  river,  at  whose  entrance  there  is  a  rapid,  below  which  is  a  fine  bay,  where  there  had 
been  an  extensive  picketted  fort  and  building  when  possessed  by  the  French  ;  the  site  of  it 
is  at  present  a  beautiful  meadow,  surrounded  with  groves  of  oaks." 

Dr.  Higsby,  wh  ■  arrived  at  Fort  Frances  (or  Fort  Lapluie  as  it  was  then  called)  on  14th 
July,  1823,  on  his  way  to  Lake  of  the  Woods,  gives  the  following  account  of  the  fort  on  the 
American  side  of  the  river  :  "  Walking  out  the  morning  after  our  arrival  with  Mr.  W.  Mc- 
,  Gillivray,  the  Lieut. -Governor,  I  saw  on  the  opposite  side  of  the  river  some  buildings,  and 
a  tall,  shabby-looking  man,  angling  near  the  falls,  I  asked  my  companion  what  all  that 
meant.  He  replied,  'The  two  or  three  houses  you  see  form  a  fur  trading  post  of  John  Jacob 
Astor,  the  great  merchant  of  New  York.  The  man  is  one  of  his  agents.  He  is  fishing  for 
a  dinner.  If  he  catch  nothing  he  will  not  dine.  He  and  his  party  are  contendiukf  with  ns 
for  the  Indian  trade.  We  are  st'rving  them  ont,  and  have  nearly  succeeded.'  The  expe- 
dients for  preventing  a  rival  from  entering  a  rich  fur  country  are  soinntimes  decisive.  Kverv 
animal  is  advisedly  ext'irminated,  and  the  district  is  ruined  for  years,"  Shoe  and  Canoe,  vol. 
II,  p.  273. 
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latter's  post  was  abandoned.  As  late  as  1857,  when  Prof.  Hind  conducted 
his  expedition  to  Red  river,  the  buildings  of  the  Hudson's  Biy  Oo.  were  sur- 
rounded with  a  stockade  ;  but  about  twenty-five  years  ago  a  fire  destroyed 
the  store  and  warehouses,  the  only  building  saved  being  the  factor's  dwelling 
houne,  then  newly  constructed.  The  stockade  appears  to  have  been  destroyed 
at  the  same  time. 

Many  of  the  prospectors  employed  in  exploring  for   minerals   north  and  Headquarters 
east  of  Rainy  lake  make  Fort   Frances   their   starting   point,  and   they  come  ^'"^  'Trtm^* 
back    at    frequent    intervals    to   replenish    their   camp   supplies.      Surveying 
parties  also  find  it  convenient  to  make  the  town  their  headquarters.     1  met  a 
number  of  persons  of  each  class,  most   of   whom    had   come   down   from  the 
Manitou  and  Wabigoon  districts.     Glowing  accounts  were  gisen  of  discoveries 
made  there  during  the  past  season,  and  if  the  properties  realizj  when  worked 
the  half  of  what  is  claimed  for  them  some  fortunes  will  surely  be  made.     One 
of  these  properties  is  situated  north  of  the  Lower  Manitou  lake,  on  the  east 
side  of  Niven's  sixth  meridian  line  and  near  the  41st  mile  post,  being  loca- 
tions HP  304  and  305.     Besides  gold-bearing  quartz  veins  in  the  rock,  it  id 
claimed  that  gold  in  paying  quantities  is  contained  in  the  drift.     The  placer  pij^^gp 
is  a  mile  in  kngth  by  three  chains  in  width  ;  pits  have  been  sunk  in  several  ir.ininp:. 
places  to  the  rock,  which  is  eight  feet  below  the  surface  ;  and  it  is  stated  that 
the  gold  is  well  distributed  throughout  the  drift.     The  discovery    was  made  rr,L    g-^gje 
by  thiee  brothers  John,  August  and  Eric  Fransen  and   George   Aspelund  of  Boys'  claim. 
Rainy    Lake    City,  and   is   knov^  n  as    the  JSwede    Boys'  Claim.     They  had 
associated  with  them  last  year  John  Berg,  a  merchant  of  Rainy   Lake  City, 
who  was  furnishing  the  capital,  and  sluice  boxes  were  sent  up  to  work  the 
placer.      Since  then  a  company  with  headquarters  at  Kansas  city,  known  as 
the  American  Gold  Mining  Company,  has  secured  the  interest  of  the  dis 
coverers  in  HP  305  along  wiih  two  adjoining  locations,  and  is  preparing  to 
work    them.     In   the    prospectus    it    is  stated    that   three   veins   have  been 
explored  on  the  locations,  one  of  which  has  a  length  of  over  3,000  feet  and 
an  average  width  of  7  feet. 

Mr.  Mcfnnes  of  the  Geological  Survey,  who  had  been  employed  during  GeologioAl 
the  summer  in  the  district  north  of  Rainy  lake,  had  finished  his  work  there  Survey  work, 
and  he  came  in  to  Fort  Frances  a  day  or  two  before  my  arrival.      Like  myself, 
he  was  waiting  to  take  the  boat  for  Rat  Portage  on  Friday  morning. 


O  N   R  A  I  N  T     R  I  \'  E  B    AND    L  A  K  K    OK    THE    W  O  O  1 )  .^  . 

Being  desirous  of  getting  a  better  view  of  the  farm  lands  along  Rainy 
river  than  the  deck  of  a  steamer  aflfords,  I  left  Fort  Frances  with  my  son  at 
2  o'clock  Thursday  afternoon  (Sept.  5)  and  canoed  down  about  sixteen  miles. 
The   current   is   strong   most   of   the  way,  and   paddling  was   easy.      Nearly 

ever  V    lot  along  the  Ontario  side  has  been  taken   up,  and  nearly    all   were  Sottloment  on 

A  X     .    '  *;       u  ■  A       iu  the  Rainy 

under  crop;  but   in   many  cases   the  houses  were  unoccupied.      Ihere  were  river. 

many  good  fields  of  crops — spring   wheat  and    oats,  but  chiefly  the  latter  — 
showiog  a  vigorous  growth  of  straw,  and   the  heads  well  loaded  with  grain. 

Beans  thrive  well  also,  and  in  the  garden  plots  onions,   beets,  cabbage,  tur- 
nips, etc.,  grow  luxuriantly. 
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Indian 
Reserve  No. 
10. 


Social  life. 


A  settler's 
home. 


Wannigana. 


We  called  for  a  few  minutes  at  an  Indian  encampment  on  Reserve  No. 
10,  opposite  Little  Forks  river  and  between  the  townships  of  Roddick  and 
Woodyat.  It  is  a  small  reserve,  comparatively,  having  an  area  of  less  than 
2,000  acres,  and  only  a  few  Indians  occupy  it.  The  chief  of  the  band, 
George,  was  employed  with  his  squaw  drawing  in  and  stacking  grain,  using 
for  the  purpose  a  primitive  conveyance  of  two  poles  about  15  feet  long,  like 
a  hand-barrow,  upon  which  the  loose  grain  was  piled  to  the  size  of  a  hay- 
cock. The  chief  was  a  tall,  well  made  and  handsome  looking  fellow,  with 
features  which  a  statuary  might  love  to  copy.  He  was  a  contrast  indeed  to 
the  other  members  of  the  band  at  the  camp,  who  were  common  looking  and 
idle  fellows,  but  who  possessed  one  advantage  over  him  in  being  able  to  talk 
a  little  English. 

A  row  boat  with  sail  set  had  preceded  us  some  distance  down  the  river, 
carrying  six  or  seven  persons  picked  up  at  settlers'  houses  along  the  way. 
They  were  going  to  a  dance  at  Big  Forks,  ten  or  twelve  miles  down  on  the 
American  side,  given  in  honor  of  a  family  that  was  moving  out.  I  met  them 
returning  at  9.30  next  morning,  along  with  another  party,  and  apparently 
they  had  had  a  jolly  night  of  it.  All  settlers  on  the  river  are  neighbors  if 
they  live  within  ten  miles  of  each  other. 

We  put  up  for  the  night  at  the  house  of  Duncan  Fraser,  who  occupies  a 
large  farm  sixteen  or  seventeen  miles  below  Fort  Frances,  in  the  township  of 
Woodyat.  Mr.  Fraser  and  his  neighbor  Mr.  Luttrell  had  been  busy  in  the 
harvest  field  all  day ;  and  after  supper  they  too  went  off  to  the  dance,  and 
did  not  return  until  next  morning.  The  farm  is  finely  situated  on  the  river, 
with  gently  sloping  banks  which  rise  from  the  water's  edge  to  a  height  of  25 
or  30  feet  75  yards  back.  A  settler  who  had  taken  up  700  acres,  wh«n  the 
Dominion  Government  exercised  control,  sold  his  interest  in  it  to  Mr.  Fraser 
eight  years  ago,  but  as  yet  a  patent  has  only  been  issued  for  a  homestead  of 
160  acres.  A  strong  pole  fence  has  been  built  along  the  whole  front  of  the 
farm,  leaving  an  allowance  of  66  feet  on  the  river  for  right  of  access  by  boats 
and  right  of  use  for  fishery  purposes.^^ 

Three  large  scows  covered  over  with  lumber  like  shanties  were  beached  on 
the  bank  in  front  of  Fraser's.  They  are  used  by  lumbermen  when  driving 
logs  in  spring,  and  also  by  the  Government  road  contractors  for  the  cooks, 
being  moved  down  stream  as  the  work  progresses.  These  scows  are  known 
locally  as  wannigans.  In  New  Brunswick,  Mr.  Mclnnes  informed  me,  they 
are  known  as  wangans,  or  wangan  boats,  used  by  the  log  drivers  for  carrying 
supplies.^ 

2  9  The  Crown  patent  of  lots  reserves  "  right  of  access  to  the  shores  of  all  rivers,  streams 
and  lakes  for  all  vessels,  boats  and  persons,  together  with  the  right  to  use  so  much  of  the 
banks  thereof  not  exceeding  one  chain  in  depth  from  the  water's  edge  as  may  be  necessary 
for  fishery  i^urposes." 

3  0  "Wangan  "  is  defined  by  the  Standard  dictionary  as  a  flatboat  used  by  Maine  lum- 
bermen for  transporting  their  tools  and  provisions,  and  **  wannigan  "  [western  L/nited  Htatosl 
as  a  flat  bottome^.d  Vjoat  on  which  a  house  is  built,  located  <m  the  shore  or  bank  of  a  river,  and 
intended  to  float  in  case  of  flood  or  high  water.  The  settlers  on  Rainy  river  have  adopted 
the  term  as  used  in  the  western  States,  while  the  other  term  is  common  to  the  loggerH  of  New 
iirunswick  and  Maine. 
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Wo  left   Frast^r's   at   8.30   Friday   and   reached    Holmea'  dock   two   miles  At  Holme*' 
below  at  9  o'clock  to  await  the  boat  from  Fort  Frances,  which  had  gone  up  "°°^- 
late  the  previous  night.      Mr.  Holmes  has  a  small  store  here,  and  is  building 
a  much  larger  one  with  a  dwelling  house  attached.     A  young  farmer  along- 
side of  him,  who  came  from   Wawanosh  township  in  Huron  county,  is  doing 
well.      He  has  a  number  of  Indian  curiosities,  among  which  is  a  copper  spear- 
bead  five  inches  long  and  beaten  to  a  point,  nearly  square  in  shape  and  with  cimoeitioB, 
a  half-formed  eye  to  receive  the  handle.     The  young  man  found  it  in  the 
clay  of  the  river  bank,  near  Holmes'  dock.    His  sister,  a  bright  young  woman, 
told  me  that  their  father  in  Wawanosh  has  a  fine  collection  of  relics. 

A  road  has  been  built  out  from  the  river  at  Holmes'  dock  a  distance  of 
four  miles,  and  there  are  settlers  two  miles  beyond  the  end  of  the  road.  The 
drain  on  the  roadside  has  already  cut  a  gorge  15  feet  deep  and  about  a<8  wide 
at  its  mouth,  which  extends  60  yards  from  the  river.  The  cutting  shows  character  of 
three  difierent  beds  of  alluvium,  all  with  horizontal  lines  of  bidding.  Xhe  *^®*^^'*^^"*- 
up^er  one  is  about  six  feet  thick,  of  grayish  clay  ;  the  middle  seven  feet 
thick,  of  peaty  colored  clay  ;  and  the  lower  one  of  layers  about  one  inch  in 
thickness  of  gray  and  black,  exposed  to  a  depth  of  two  or  three  feet.  The 
even  lines  of  bedding  indicate  that  the  silt  was  deposited  in  still  water,  and 
not  in  a  running  stream. 

I  was  told  by  Mr.  Luttrell  (who  was  formerly  a  resident  of  Wellington 
county)  that  the  land  rises  gradually  back  trom  the  river,  and  that  the  mus- 
keg which  extends  in  a  long  line  and  a  mile  in  width,  parnllel  with  the  river, 
through  the  townships  of  Mclrvine,  Crozier  and  Devlin,  may  easily  be  The  drainage 
drained  into  it.  A  small  lake  about  30  acres  in  extent  in  the  centre  of  the  ''^^  Kainy 
muskeg  depression  in  Orozier,  which  has  been  tapped  by  a  drain,  has  been 
lowered  several  feet  already.  The  level  of  this  lake  as  taken  by  Mr.  Whit- 
son  of  the  Crown  Lands  Department  was  found  to  be  72  feet  higher  than  the 
ordinary  water  level  of  the  river.  For  long  stretches  small  streams  fall  into 
the  river  at  intervals  of  100  to  200  yards,  giving  to  the  bank  a  fine  flowing 
outline. 

Settlement  on  the  Ontario  side  extends  all  the  way  from   Fort  Frances  to 
the  mouth  of  the  river,  exclusive  of  the  Indian  reserves,  and  everywhere  the 
soil  appears  to  be  uniformly  good — a  fiuely  silted  clay  and  clay  loam,  holding  Suitability  of 
a  great  number  of  limestone  pebbh  s.      All  the  farmers  with  whom  I  spoke  are  f„r  ^rfc'il- 
delighted  with  the  country  and   its  suitability  for  settlement.     The  low  land  ture. 
they  say  can  easily  be  drained,  and  crops  never  fail.      Clover  and  timothy 
yield  well,  and  only  in  one  year  have  the  spring  fiosts  been  known  to  heave 
the  clover  ;  the  seed  crop  of  clover  also  matures  well.      There  are  few  fruit 
trees  yet,  and  I  learned  of  only  one  attempt  to  plant  an  orchard.      A  lot  of 
crab-apple  trees  were  set  out  by  one  settler  a  few  years  ago,  all  of   which 
died  ;  but  it   is  stated  that  they  were  delivered  late  in  the  year  and  that 
their  roots  were  frozen  before  they  could  be  planted. 

A  few  settlers  are  coming  in  on   the   Minnesota  side,   and   it  is  f»xpected  The  Minne- 
that  the  whole  river  front  will  be  thrown  open  this  year.     Surveying?  parties  ^^^  river. 
and  timber  agents  were  busy  all  last  summer  getting  the  territory  ready  on 
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behalf  of  the  United  States  Government,  and  another  Oklahoma  rush  was 
confidently  expected  by  the  surveyors  and  agents. 3' 

ON  BOARD  THE  EDNA  BRYDGES. 

Freight  and  The  Edna  Brydges  left  Fort  Frances  at  7  o'clock  in  the  morning,  and  at 

passenger  ./    o  &i 

traffic.  9.30  we  got  on  board  of  her  at  Holmes'  dock.     Towards  noon  a  wind  storm 

came  up  the  river,  which  increased  steadily  in  force  until  it  became  a  furious 
gale.  There  is  a  fair  amount  of  traffic  on  the  river  ;  almost  every  farmer  has 
a  dock  of  his  own  ;  and  wherever  passengers  or  freight  are  to  be  taken  on 
or  landed,  the  boat  is  accommodating  enough  to  call.  But  the  wind  and 
waves  made  it  a  hard  task  on  this  trip,  and  repeated  attempts  had  to  be  made 
in  many  cases  before  the  boat  could  be  brought  in  to  tie  up  at  the  dock.  It 
was  8.30  before  the  mouth  of  the  river  was  reached,  and  the  wind  being  too 
high  to  venture  across  the  sand  bars  outside  of  Oak  point,  we  stayed  there 
for  the  night.  From  Fort  Frances  to  the  river's  mouth  the  distance  accord- 
ing to  Hind's  raeasuremfint  is  77  miles  55  chains,  and  the  descent  measured 
from  the  foot  of  the  falls  Is  31  feet^^     The  navigation   of  Rainy  river  would 

•"'^  The  Red  Lake  Indian  reservation  in  Minnesota  extends  from  the  mouth  of  Black 
river,  one  of  the  tributaries  of  Rainy  river,  westward  to  the  western  side  of  Lake  of  the 
Woods,  and  contains  what  is  probably  the  largest  body  of  virgin  pine  left  standing  within 
the  bounds  of  the  United  States.  A  large  amount  of  this  forest  is  included  in  the  part  of 
the  reservation  to  be  thrown  open  for  settlement.  It  will  not  however  be  taken  up  by  set- 
tlers, but  will  be  sold  at  auction  on  the  1st  and  15th  days  of  JuW,  1896.     The  minimum  price 

of  the  stumpage  is  placed  at  $3  per  1,000  feet. The  reservation  was  thrown  open  on  15th 

May  of  the  present  year,  (after  the  text  of  this  Report  was  in  type)  and  the  following  account 
of  the  rush  of  settlers  is  published  in  Harper's  Weekly  of  June  6  :  "The  reservation  has 
been  the  home  of  the  Chippewa  Indians  for  centuries.  They  are  a  remarkably  peaceable  and 
friendly  tribe.  The  portion  v^hich  was  opened  May  15  was  bought  from  the  Indians  under 
treaty  provisions.  It  is  estimated  that  there  are  at  least  eight  hundred  thousand  acres  of 
land  which  will  be  found  arable.  The  settlers  pay  $1.25  per  acre  for  it,  with  incidental  regis- 
tration fees  amounting  to  about  fifteen  dollars,  and  have  five  years  in  which  to  pay  for  the 
land.  As  early  in  the  year  as  late  February  and  early  March  prospective  settlers  from  sur- 
rounding States  began  their  long  overland  journeying  to  the  region.  The  winter  was  favor- 
able to  such  migration  ;  but  about  the  1st  of  April  heavy  rains  set  in,  discouraging  many 
settlers,  and  causing  many  to  return  to  their  homes.  As  the  date  of  opening  approached  how- 
ever there  were  a  good  many  thousands  of  settlers  in  the  region.  Some  of  them  staid  con- 
scientiously at  the  line  over  which  they  were  not  to  pass  until  the  stroke  of  nine  on  the  morn- 
ing of  the  15th  ;  others  waited  at  the  land  office  at  the  town  of  Crookston,  preferring  to  make 
filings  upon  the  land  they  wanted  before  going  upon  it,  believing  that  priority  of  filing  would 
beat  priority  of  location  when  it  came  to  a  contest ;  while  many  others,  and  by  far  the  larger 
number,  if  one  is  to  judge  by  personal  investigation  as  well  as  by  report,  did  not  wait  for  any 
opening  gun  to  be  fired  on  opening  day,  but  calmly  moved  upon  the  reservation  many  hours 
before  the  opening,  time,  and  located  themselves  on  the  land  of  their  choice.  Of  course  this 
was  all  contrary  to  law  and  to  the  special  telegraphic  instructions  of  Commissioner  Lamo- 
reau  that  no  settlers  be  allowed  on  the  reservation  before  the  hour  of  opening.  It  would  have 
been  practically  impossible  to  prevent  the  settlers  however  from  entering  upon  the  reserva- 
tion, as  it  would  have  required  a  military  force  large  enough  to  patrol  a  line  at  least  300 
miles  long  to  keep  them  from  making  entrance.  So  there  was  no  obstacle  whatever  placed 
in  the  way  of  the  settlers,  and  many  of  them  entered  the  lands  long  in  advance.  Of  course, 
when  It  comes  to  filing  at  the  land  office,  it  may  transpire  that  these  settlers  have  forfeited 
their  rights  by  thus  going  upon  the  land  in  advance,  but  it  will  be  difficult  in  many  cases  to 
establish  evidence  against  them.  At  Crookston,  the  nearest  land  office,  and  the  point  where 
all  filings  must  be  made,  the  line  of  filers  began  to  form  four  days  before  the  time  of  legal 
entry.  Quite  a  number  of  fellows,  who  only  cared  to  sell  out  their  place  on  the  day  of  open- 
ing, or  who  were  trying  to  file  upon  good  pieces  of  land  merely  for  the  sake  of  selling  out  to 
some  gullible  home  seeker,  remained  at  the  head  of  the  line  ninety-six  hours.  By  far  the 
greater  number  of  those  who  were  desirous  of  effecting  entrance  on  the  reservation  were 
thrifty  young  fellows— Americans,  Norwegians  and  Swedes  predominating— who  had  come 
for  the  purpose  of  making  homes  in  the  new  land." 

^'^The  length  of  Rainy  river  from  Fort  Frances  is  taken  from  the  table  in  Appendix  I., 
vol.  II.,  pp.  399-402  oi  Hind's  Narrative,  and  the  total  length  by  the  same  authority  is  79 
miles,  55  chains.  But  as  measured  on  the  MS.  map  in  the  Crown  Lands  Department,  pm 
I»ared  from  notes  of  surveys  of  townships  and  Indian  reserves,  the  actual  length  is  86  miles. 
From  Pither's  point,  where  the  river  flows  out  of  Kainy  lake,  its  course  is  a  point  south  of 
west,  5i  miles  in  front  of  Mclrvine  township  to  near  the  west  line  of  section  13  in  Crozier 
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be  greatly  improved  if  the  rocks  in  the  Manitou  and  Long  rapids  were  hiasted 

out,  and  owing  to  low  water  last  year  several  accidents  occurred  in  thet-e  parts 

of  the  channel. 

The  boat  left  for  Rat  Portage  at  the  foot  of  Lake  of  the  Woods  at  G  Q^und  tr»- 

o'clock  Saturday  mornint',  with  the  wind  still  high,  and  she  experienced  rough  »er»e  of 

.  .  Lake  of  the 

weather  in  crossing  the  grand  traverse  of  30  miles  to  the  shelter  of  the  iblands.  Wood*. 

We  took  up  a  party  of  excursionists  from  a   tishing  boat  in  a  bay  upon   th«i 

east  side  of  the  lake,  near  to  one  of  the  numerous  sand  banks  there  ;  and  the 

water  being  only  six  or  seven  feet  deep,  with  the  waves  rolling  high,  the  kt  el 

of  the  Edna  Brydges  bumped  over  and  over  again  upon  the  sand  bottom.    Hut 

as  long  as  there  wer    no  rocks,  there  was  no  danger. 

Fishing  is  now  a  very  important  industry  in  Lake  of  the  Woods.     There  ^j^^  tinheries 
are  stations  on  all  the  principal  bays,  and  a  number  of  tugs  are  employed  to  of  the  Uk»i. 
make  regular  rounds  and  convey  the  catch  to  Rat  Portage,  where  shipmentH 
are  made  to  Winnipeg,  St.  Paul,  Minneapolis  and  other  Tnarkets  throuijhout 
the  Northwest.     The  sturgeon  and  whitetish  of  Lake  of  the  Wood.s  n.v^^  of 
excellent  quality  ;  but  at  the  rate  at  which  operations  have  been  carried  on 
during  the  last  two  years  it  is  feared  that  the  water.s  will  soon  be  fished  ouc 
The  roe  of  sturgeon  is  shipped  in  large  quantities  to  Europa,  wli  re  it  is  mati  n- 
factured  into  caviar. 

The  northern  half   of  Lake  of   the   Woods   is  an  archipelago,   and  a  s  lil  Thrnifrh  the 
through  its  hundreds  of  islands  is  most   delightful  at    any  time   during   the  '^     "'"' 
sea.son  of  navigation,  but  especially  in  the  early  days  of  September,  when  the 
trees  begin   to  present   the   rich   and  varied  tints  of   their  ripening  fo'i*ge. 
Fifty  years  ago  (10th  September,  1845^  Ballantyne  crossed  this  lake  by  f-atioe 
from  Rat  Portage  to  the   mouth  of  Rainy  lake,  and   he  has  left  a  flowing 

It  then  fiowft  south  on  the  east  side  of  Crozier  and  Roddick  about  3^  miles,  when  it  h^jiids 
around  to  the  west  and  flows  in  that  direction  17  miles  ahmff  the  townwhipH  of  H<»ddick, 
Woodyat  and  Aylsworth,  to  the  line  between  sections  22  and  21  in  the  lawt  named.  Indian 
Reserve  10,  having  a  width  of  a  mile  and  a  half,  lies  between  Roddick  and  Wo  )dyat.  La 
vallee  river  comes  down  from  the  north,  through  the  township.s  of  Devlin  and  Wooiiyat  ; 
while  from  the  Minnesota  side  there  join  the  larger  tributaries  of  Little  Forks  opp  ••♦itH 
the  Indian  reserve.  Big  Forks  opj)08ite  the  line  between  Woodyat  and  Aylsworth,  and  H'ack 
riTer  opposite  section  21  in  Aylsworth.  Here  it  turns  northwest  2  miles  and  then  north  7^ 
on  the  west  of  Aylsworth  and  La?h  to  the  lin«  between  the  latter  township  and  Harwuk. 
Again  it  flows  west  19  miles  in  front  of  Barwick  (which  is  divided  by  Indian  Reserve  11), 
Roseberry,  Indian  Reserves  12  and  13  and  Morley.  Manitou  ra.]nd  and  its  one  In<lian  inuund 
occurs  about  midway  across  Reserve  11,  and  the  I.ongSault  rapids  in  front  of  Reserves  12 
and  13,  where  there  are  two  large  moimds.  Sturgeon  river  comes  in  from  the  north,  through 
Dobie  and  Shenston  and  the  southeastern  corner  of  Reserve  12.  At  the  8<»uthweBtern  corner  <>f 
Morley,  opposite  section  G,  the  river  bends  northwest  and  continues  in  that  direction  .5^ 
miles  to  the  mouth  of  Pi.ie  river  in  Dilke.  For  the  next  5  miles  it  flows  nearly  went,  to  sec- 
tion 2B  in  Worthington,  and  southwest  a  mile  to  section  22  in  that  township,  opposite  the 
month  of  Muttontina  river  on  the  Minnesota  side.  It  than  flows  west  4  n.iles  along  the  front 
of  Worthington  to  section  25  in  Atwood,  where  is  the  extensive  booming  ground  of  the  lum- 
bering companies.  At  the  mouth  of  Beaudet  river  on  the  Minnesota  side  the  trend  ot  the 
river  is  northwest  9^  mile^,  by  Atwood  township,  the  wild  lands  reserve  and  half-way  across 
Indian  Reserve  37  ;  and  thence  northward  (>^  miles  by  Re.^erves  37,  14  and  1.5  and  part  of 
8pohn  township,  to  its  mouth  in  Lake  of  the  Woods.  In  this  long  course  the  river  lien  south 
of  the  latitude  ot  its  head  at  Rainy  lake  (48°  37')  for  a  distance  of  33  miles  to  Emo  V.  ().  in 
Lash  ;  the  greatest  point  of  deflection  beintr  in  Woodyat,  in  latitude  48^  32'.  For  the  rest 
of  its  length,  63  miles,  it  lies  north  of  this  line,  the  farthest  pr.int  being  the  river's  moutti, 
48°  53'.  In  the  latitudes  here  given  I  follow  Thompson's  survey  map  of  the  Boundary  Com- 
miasion,  1826.  From  Rainy  lake  to  Lake  of  the  Woods  tracts  of  land  aggregating  54,ft»)r)  acres 
have  been  set  apart  along  the  river  for  Indian  reserves.  They  are  made  up  as  foirows: 
No.  18,  on  Rainy  lake,  4,58()  acres  ;  N  j.  1  and  No.  16,  adjoining  Fort  Frances  on  th^  t-M-t, 
170  and  160  acres  respectively  ;  No.  10,  1,920  ace^  ;  No.  11,  6,673  acres  ;  No.  12,  5,047  acres  ; 
No.  13,  6,367  acres ;  No.  37  (Howawason),  3,687  acres;  N«).  14  (The  Bishoj)),  3,983  acies  ; 
*lo.  15  (Paskon).  2,301  acres  ;  and  an  unappropriated  wild  land  reserve  of  20,671  acres. 
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Ballantyne's  deKcription  of  the  impreHsion  which  the  voyage  gave  him.  *'  There  is  nothing, 
pen  pic  ure.  |  ihink,  better  calculated  to  awaken  the  more  solemn  feelings  of  our  nature 
("nless  indeed  it  be  the  thrilling  tones  of  sacred  music)  than  these  noble  lakes, 
studded  with  innumerable  islets,  suddenly  bursting  on  the  traveller's  view  as 
he  emerges  from  the  sombre  forest  rivers  of  the  American  wilderness.  The 
clear  unruffled  water,  stretching  out  to  the  horizon — here  embracing  the  heavy 
and  luxuriant  foliage  of  a  hundred  wooded  isles,  or  reflecting  the  wood-clad 
mountains  on  its  margin,  clothed  in  all  the  variegated  hues  of  autumn  ;  and 
there  glittering  with  dazzling  brilliancy  in  the  bright  rays  of  the  evening  sun, 
or  rippling  among  the  reeds  and  rushes  of  some  shallow  bay,  where  hundreds 
of  wild  fowl  chatter  as  they  feed,  with  varied  cry,  rendering  more  apparent 
rather  than  disturbing  the  solemn  stillness  of  the  scene  :  all  tends  to  '  raise 
the  soul  from  nature  up  to  nature's  God,'  and  reminds  one  of  the  beautiful 
passage  of  Scripture,  *  O  Lord,  how  manifold  are  thy  works  !  in  wisdom  hast  thou 
niade  them  all :  the  earth  is  full  of  thy  riches.' "^^  Mr.  Ballantyne  made  the 
trip  from  the  lower  to  the  upper  end  of  the  lake  with  a  north  canoe  and  eight 
men  to  paddle  it  in  a  day,  which  was  fast  time.  The  steamer  Edna  Bridges 
made  it  from  the  upper  to  the  lower  end  in  nine  and  a  half  hours  of  very 
stormy  weather.     The  distance  is  72  miles. 


Lake   of    the    Woods    Gold    Region 


Ka>  Portage  '*  The  Fort  in  the  occupation  of  the  Honourable  Hudson's  Bay  Company 

history  ^*^  ^     ^^  ^*^  Portage  is  beautifully  situated  on  an  island  at  one  outlet  of  the  Lake 

of  the  Woods,     It  is  surrounded  with  hills  about  200  feet  high,  and  near  it 


Map  of    Rat  Portage  and  Keewatin. 

Fome  tall  white  and  red  pine,  the  romains  of  an  ancient  forest,  are  standing 
amidst  a  vigorous  second  growth. "^4  So  wrote  Henry  Y.  Hind  in  his  Narrative 
of  the  Red  River  Expedition  of  1R57.  There  are  three  outlets  from  the  lake, 
which  unite  below  to  form  the  Winnipeg  river — ono  near  the  west  side,  a 
small  stream  now  called    Keewatin  channel,   where  Keewatin  vill  ige  stvinds  i 


"•'  K.  M.  Ballantyne's  HudnonH  Bay,  pp  271-2, 
»*Vol.  I,  page  107.     "We  arrived  fit  Kat  Portige,  where  the  (rreat  Winnipeg  issues  from 
the  Lake  of  the  Woodw,  on  the  morning  of  the  27th  of  Angnst"  p.  105. 


>!«.••».  V 
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llat  Portage  in  is.l.  p   170.     KeproJiaea  from  a  sketch  hy  Dr.  I  igsl.v. 


Hudson's  Bay   Co.   Fort  iit  Rat  Portnpe.  on  Olil  Fort  island,  1857,  pp.  168  and  171.    Repro- 
duced from  a  sketch  by  il.  Y.  Hind. 


Sultana  bay,  north  side  of  Sultana  island,  p.  177.     From  a  photograph  bv 
Mi«8  Alice  M.  D.  Fitch 


CrnuMi  r,  ef    vein.   Sultana  Mine,   p.   179.     From  a  photr|;ra|'h  \  v 
Mis8  Alice  M     D    Mtch. 


Gold  Hill  Mine  and  .Mill,  p.  17J       Fr^ni   i  phol"^.'raph   i'\   l>r.  ».i-..rK<    M     i»j»«!"<ii 
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one  near  the  east  aide  of  the  ]ak^',  close  to  the   modprn  town  of   Rat  Purta^'e, 

called  the  east  branch  of  the  river,   on  which   ia  the   Ijcautiful    Hebe's  falla  ; 

and  the  third  and  largest  in  the  middle,  called   the  west  branch,  on  which  is 

the  Witch's  cauldron,  and  the  great  dam  recently  completed  by  the  Keewatin 

Power  Company.     The  village  of  Norman,   built  on  the  island  between  the 

middle  and  western  outlets,   is  now  part  of 'Rat   Portage  town,   having  been 

incorporated  with  it  in  1892,  but  Keewatin  has  maintained   an  independent  The  location! 

existence.     On  the  old  maps  Portage  du  Rat  is  shown  to  be  near  the  western  V/  l'"^^?*^t  ^" 

,  -.  111.,  *^*^  *"*^  ^"® 

channel.  ^      Upon  the  loft  bank  of   the  middle  channel  there  is  to  be  seen  an  old  H.  B.pott. 

old  trail,  now  grown  up  with  bushes  ;  but  the  portage  at  present  in  use  by 

the  Indians  is  on  the  right  bank   of  the  eastern  channel.      Such  however   is 

the  march  of  progress  in  our  time  that  the  oldest  inhabitants  do  not  appear 

to  know  where  the  original  Rat  Portage  or  the  Hudson's  Bay  (Jo.  post  of  that 

name  stood.     They  will  guess  that  it  was  here  or  there,  and  no  one  cares  where. 

In  Captain  Palliser's  Journals  there  is  this  entry  under  date  of  Saturday,  Various 
July  4,  1857  :   "  On  coming  to  that  portion  of  our  route  known  as  the  Portage  °P*"'""*- 
des  Bois  we  found  the  lake  waters  so  much  above  their  usual  level  that  we 
were  able  to  sail  right  over  it.      We  now  continued  threading   our  way  among  Capuin  John 
wooded  islands  during  the  remainder   of  the  day,  and  at  5  p  m.  reached  the  Palliser. 
Rat  Portage  at  the  head  of  Winnipeg  river.     The  fall  at  the  Rat  Portage  is 
only  one  of  several  outlets    by  which  the  waters  of  the   Lake  of  the   Woods 
escape,    afterwards   to  unite  in   forming  the  larger  river  we   were   about   to 
descend.     The  fall  is  of  considerable  height,  and  enclosed  between  high  per- 
pendicular walls  of  rock,  and  at  a  distance  of   four  or   five   hundred  yards 
further  on  the  waters  mingle  with  those  of  another  stream,  which,  although 
of  great  width,  we  were  surprised  to  find   was  spanned   by  a  wooden  bridge. 
The  scenery  here  is  very  wild,  having  all  the  requisi  tes   for  grandeur,  such  as 
dashing  waters,  rugged  precipices,  and  variegated  foliage.      On  the  left  bank 
of  the  river,  opposite  to  where  the  portage  path   terminates,   there  is  a  small 
temporary  trading  post  of  the  Hudson's  Bxj  Company.      We  did  not  land  at 
this  place,  but  we  obtained  from  the  person  in  charge  a  small   supply  of  stur 
geon  and  whitefish.''^  " 

From  Dr.  Robert  Bell  of   the  Geological  Survey  I  have  received  the  fol- 
lowing information  :   "  I  was  at  Rat    Portage  in  1872.     The  H.  B.  Go's,  post  Dr.  Robert 
was  all  that  there  was  of  it  then.      It  oonsiated  of  two  one-story  log  shanties — 
a  sale  shop  and  a  dvrelling.     They  stood  on  the  west  side  of  what  afterwards 

^'^  It  was  at  the  head  of  Portage  bay,  now  called  Keewatin  bay,  and  as  nearly  as  may  be 
along  the  line  of  the  mill  race  of  Dick,  Banning  &  Go's.  mill.  On  ThompHon's  map,  1H26,  it 
is  called  Portage  da  Rat.  Yet  in  his  MS.  Journal  under  date  of  July  27,  1798,  Mr.  Tho  i  p- 
Bon  makes  this  entry  :  *'N.B.  The  Rat  Portage  i?i  on  an  island.  A  bold  branch  nuiHt  cer- 
tainly come  down  on  the  westward  of  the  Rat  Portage  from  the  wtrong  def'p  current  we 
po  down  with  till  we  meet  with  the  main  branch,  which  has  its  fall  exactly  op|>o-tite  thn 
island  and  comes  out  about  one-half  mil«  or  one  mile  below  it."  In  his  record  of  observations 
for  July  19,  1823,  the  portage  is  deacrilwd  as  the  "  Muskrat  Carrying  Place."  In  Sir  Alex- 
ander Mackenzie's  Voyages,  p.  lix.,  that  writer  says  :  "The  carrying  jilace  out  of  the  lake 
is  on  an  island,  and  named  Portage  du  Rat,  in  latitude  49.37  north  and  longitude  94^  west, 
it  is  about  fifty  paces  long.  The  lake  discharges  itself  at  both  ends  of  this  i.sland  and  formi 
the  river  Winnipic,"  etc.  Neither  of  these  passages  is  very  intelligible  if  the  eastern  chan- 
nel be  meant,  a.s  the  portage  there  is  along  the  right  bank  and  up  )n  the  mainland. 

'"  Journ^ln,  Repirt^  and  Observations  relative  to  the  Exploration  of  British  North 
America  by  Captain  Palliser,  p.  34. 
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became  the  first  and  main  street  of  Kat  Portage.  The  shanties  were  at  the 
same  spot  till  1882,  when  they  were  burnt  and  the  company  moved  acoss 
the  street  and  a  little  further  south.  By  1881  they  had  been  replaced  by  clap- 
boarded  buildings,  or  the  log  ones  had  been  clapboarded  and  built  higher. 
My  visit  in  1872  was  made  when  I  came  up  the  Winnipeg  river  and  passed 
into  the  Northwest  Angle  The  place  was  then  a  little  outpost  of  the  Com- 
pany, with  a  small  stock  of  goods  for  the  Indian  trade.  The  only  clearing 
was  the  little  space  between  the  canoe  landing  and  the  shanties.  All  around 
was  unbroken  forest.  .  .  In  1826  there  might  have  been  a  post  at  the 
western  outlet,  but  I  never  heard  so," 

Alexander  Matheson,  factor  of  the  Company  at  Red  Rock,  Nipigon,  who 
Alexander  ^^^  been  a  long  time  in  its  service  is  able  to  give  more  definite  information 
Matheson  of  concerning  the  portage  and  the  post.  "The  old  post,"  Mr.  M.  writes  me, 
"  was  situated  on  an  island  a  short  distance  below  the  falls  of  the  eastern 
outlet  of  Lake  of  the  Woods,  and  relics  in  the  shape  of  parts  of  clay  chimneys, 
etc.,  were  to  be  seen  there  a  few  years  ago.  The  Portage  du  Rat  proper  is 
west  of  the  western  outlet,  at  the  place  where  Dick,  Banning  Si  Co's.  sawmill 
is.  The  site  of  the  old  post  is  now  known  as  Miller's  island,  and  is  nearly 
opposite  the  Rat  Portage  electric  works." 

For  more  precise  and  definite  information  concerning  the  Rat  Portage 
Dr.  John  J.  however,  it  is  necessary  to  go  back  of  men  now  living.  Richardson,  Ballan- 
Bigsby.  tyne,  Thompson,  Mackenzie  and  others  have  left  records  of  travels  from  the 

river  St.  Lawrence  and  the  great  lakes  to  the  Northwest;  but  the  only  minute 
reference  to  Rat  Portage  that  I  have  come  across  is  made  by  Dr.  John  J. 
Bigsby,  who  made  a  tour  of  Lake  of  the  Woods  in  1823  as  secretary  to  the 
Boundary  Commission  under  articles  vi.  and  vii.  of  the  Treaty  of  Ghent.  "  We 
encamped  on  the  18th  of  July,"  Dr.  B.  records,  "on  an  islet  near  the  mouth  of 
the  river  La  Platte,  from  fourteen  to  sixteen  miles  southwest  of  the  Rat  Port- 
age. It  comes  from  a  very  large  and  shallow  lake  of  the  same  name.^^  .  .  . 
Towards  the  Rat  Portage  the  country  rises,  and  the  scene  becomes  precisely 
that  of  the  Thousand  Isles  on  the  St.  Lawrence  below  Kingston,  so  exquisitely 
beautiful  when  seen  on  a  calm  evening  when  the  shadows  are  long.  We  have 
the  same  low  clifi's  and  morsels  of  rock,  the  same  pines  and  birch  in  artistic 
groupings,  the  same  deep  and  transparent  waters.  In  one  place,  while  our 
canoe  was  moving  through  the  water  rapidly,  it  received  a  sudden  and  start- 
ling hhock.  We  had  struck  upon  a  sleeping  sturgeon,  which  we  traced  in  the 
troubled  waters,  making  off  with  all  speed.  The  Rat  Portage,  in  north  lati- 
tude 49°  46'  22''  and  west  longitude  94°  39',  which  leads  from  the  Lake  of 
the  Woods  into  the  Winnepeg  river,  its  outlet,  we  reach  by  a  narrow  cul  de- 
sac,  600  yards  long,  ending  in  a  grassy  swamp,  the  portage  lying  between  two 
eminences,  naked  but  for  burnt  pines,  a  few  c)' press  trees  and  poplars.  This 
cul  de  sac  is  120  yards  broad  at  the  portage,  and  is  made  offensive  and  foul 
by  dead  insects,  the  croaking  of  frogs,  and  the  plague  of  mosquitoes.  The 
hill  east  ol  the  cul  de-sac,  200  feet  high,  gives  an  excellent  idea  of  the  envir- 

^'  Thi»  water  appears  to  be  what  is  now  called  Shoal  lake,  which  diachargea  into  Lake 
of  the  Woods  by  the  Shoal  Lake  Narrows.  On  the  Geological  Survey  map  it  is  also  called 
Lac  Plat,  and  on  other  mapH  its  outlet  is  called  La  Platte  river. 
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ons.  It  embraces  the  Lake  of  the  Woods  and  the  waters  of  the  Winnepeg. 
We  see  from  hence  that  the  Portage  is  a  neck  of  land  fifty  paces  across, 
between  the  dirty  cove  in  the  lake  and  a  magnificent  sheet  of  water  formed 
by  the  junction  of  the  Winnepeg  with  a  large  river,  whose  name  I  could  not 
learn,  coming  from  the  west  ;^  and  the  united  stream  flowing  down  a  pro- 
longed woody  valley.  Wild  islands  of  granite  stud  the  west  side  of  this 
basin,  whose  shores  are  high  and  naked,  and  backed  by  three  ranges  of  lofty 
hills,  either  bare  or  covered  with  bright  young  verdure."'^ 

On  the  maps  of  the  Grown  Lands  Dt^partment  only  two  outlets  of  the 
lake  are  shown,  viz.,  the  Eist  Branch  of  Winnipeg  river,  east  of  Tunnel 
island,  and  the  West  Branch  of  it,  west  of  that  island.  There  is  however 
another  outlet,  shown  on  some  maps  as  Keewatin  channel,  through  which  in 
time  of  high  water  Portage  bay  overflowed  into  Mink  bay,  the  latter  being 
connected  with  Darlington  bay  at  the  railway  crossing.  This  channel  has 
been  deepened  to  form  a  mill  race  for  the  Keewatin  Lumber  Company's  saw- 
mill, and  the  fall  of  water  is  18  or  20  feet. 

As  to  the  location  of  the  old  H.  B  post,  Mr.  Ap'John,  Master  of  Titles 
at  Rat  Portage,  gives  confirmatory  evidence  of  Mr.  Matheson's  statement.  PitKnr. 
He  writes  :  "  I  have  interviewed  Mr.  Pither,  who  has  acted  as  Indian  agent 
at  various  points  in  the  district,  and  he  tells  me  that  *  the  Hudson's  Bay  post 
in  1846  was  on  an  island  below  the  falls,  where  the  electric  light  power  house 
now  is,'  that  is,  the  eastern  opening  to  the  Winnipeg  river."  In  the  records  of 
his  office  Mr.  Ap'John  finds  that  the  island  was  granted  at)  a  mining  locution 
to  one  George  Miller  ;  hence  the  name  of  Miller's  island,  'ut  on  the  mapa  of 
the  Department  of  Crown  Lands  it  in  called  Old  Fort  island. 

It  seems  to  be  made  clear  by  the  foregoing  that  the  name  of  Rat  Portage 
(Portage  du  Rat)  was  given  originally  to  the  carrying  place  across  the  island 
from  Portage  bay  into  Darlington  bay,  near  the  limits  of  the  present  village 
of  Keewatin,  and  that  the  site  of  the  old  H.  \i.  post  of  Hat  Portag**  was  on 
Old  Fort  island.  The  town  as  incorporated  by  an  Act  of  the  Legi.'^lature  in 
1892  embraces  an  extensive  area  of  land  and  water,  as  shown  by  the  sketch 
map  on  p.  168.*^ 

In  1885,  when  the  first  municipal  census  of  Rat  Portage  was  taken,  it 
bad  a  population  of  870.  In  1895  it  had  2,965  ;  and  Keewatin,  which  did 
not  have  corporate  existence  ten  years  ago,  had  last  year  a  population  of  618' 
This  prosperity  is  due  in  part  to  the  construction  of  the  Canadian  Pacific 
Railway,  which  was  opened  through  from  Fort  William  on  lake  Superior  to 
Winnipeg  in  1883,  and  whose  first  train  from  Montreal  to  Vancouver  passed 

'*  Dr.  Bigsby  was  in  error  in  assuming  this  water  to  be  a  river.     It  is   now  known  as 

Darlington  bay,  and  recoives  from  the  west  the  overflow  of  a  number  of  small  lakes  on  both 
sides  of  the  line  of  the  Canadian  Pacific  Railway. 

>*•  The  Shoe  and  Canoe,  or  Pictures  of  Travel  in  the  Canadan,  by  John  J.  Big»by,  Nf.D., 
vol.  II,  pp.  302-4.     Dr.  Bigsby's  memoirs  were  not  written  until  1850. 

*°  By  correspondence  with  Mr.  Matheson  and  Mr.  Ap'John  I  have  succeeded  in  getting 
definite  information  regarding  the  old  post,  which  has  been  laid  down  u|>on  a  sketch  map  by 
Mr.  Pither.  "The  po>*t  was  removed  to  the  mainland  in  the  Bumnier  of  1K61,"  Mr.  P.  utates, 
"and  the  buildings  were  put  up  near  where  the  H.  B.  Co. 's  utore  now  stands  on  Main  street. 
The  reason  for  removing  the  post  was  the  difficulty  during  the  winter  in  crossing  from  the 
island  to  the  mainland,  as  the  ice  was  always  dangerous  owing  to  the  strong  current.  The 
first  time  I  passed  was  in  the  month  of  June,  1846,  on  my  way  from  Lachine  to  York 
Factory,  in  the  service  of  the  H.  B.  Co." 
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Thp  modern     through  Winnipeg  on  Dominion  Day,  1886.     The  railway  gave  easy  access  to 
Rat  Portage,    ^y^^  prairie  settlements  of  the  Northwest,  whose  greatest  want  was  lumber. 
Mills  were  built  at  Rat  Portage,  at  Norman  and  at  Keewatin  to  supply  this 
market,  and  although  the  business  has  been  overdone  at  times  it  has  been  on 
the  whole  steady  and  prosperous,  and  has  given  employment  to  large  numbers 
„  , .      of  workmen  at  the  mills,  in   the  pine  woods,  and   upon  the  rivers,  bays  and 

prosperity.  lakes  where  rafts  of  logs  are  driven  or  drawn  ;  for  all  the  timber  on  Lake  of 
the  Woods  and  its  extensive  tributary  waters  is  cut  at  the  Rat  Portage  and 
Keewatin  mills.  A  third  source  of  the  prosperity  of  Rat  Portage  is  the  min- 
ing industry,  although  hitherto  its  progress  has  been  slow.  Canadians  take 
kindly  to  lumbering ;  they  have  had  a  long  experience  of  it,  'the  value  of  a 
pine  forest  is  easily  estimated,  and  there  is  not  much  risk  in  an  investment 
for  one  who  knows  how  to  make  it.  But  with  mining  it  is  otherwise.  Few 
men  in  Ontario  understand  it,  or  have  had  experience  of  it ;  and  unlike  the 
raw  material  of  the  lumbermen,  the  raw  material  of  the  miner  is  underground 
and  must  be  explored  at  heavy  cost.  The  business  requires  capital  and  skill  5 
and  if  these  are  supplied  the  risks  are  perhaps  no  greater  than  in  any  other 
line ;  yet  in  by  far  too  many  cases  with  us  it  has  been  undertaken  without 
adequate  capital  or  skill,  and  the  record  of  failures  has  been  disheartening, 
although  perhaps  not  any  more  so  than  in  many  other  countries  where  mining 
has  been  successfully  carried  on.  It  is  certain  that  in  the  Lake  of  the  Woods 
region  experience  has  shown  the  folly  of  attempting  to  work  a  gold  mine  with- 
out means  or  requisite  knowledge ;  and  the  outlook  is  more  promising  now 
than  ever  before.  All  gold  veins  are  not  likely  to  yield  the  metal  in  paying 
quantities  ;  if  one  in  five  or  even  one  in  ten  do  so,  the  field  may  prove  to  be 
as  rich  and  attractive  as  gold  fields  elsewhere  of  established  reputation.  And 
a  ten-stamp  gold  mill  working  the  year  round  may  do  as  much  for  the  pros- 
perity of  a  town  like  Rat  Portage  as  one  of  its  largest  saw  mills.  The  latter 
may  overstock  the  market  with  lumber,  as  indeed  they  have  been  doing  within 
the  last  two  years  ;  but  a  hundred  mills  placed  on  Lake  of  the  Woods  to  treat 
ore,  if  they  produced  gold  bricks  every  week  with  the  regularity  of  the  Sul- 
tana mill,  would  not  glut  the  gold  market  nor  weaken  the  price  of  the  metal 
by  the  weight  of  a  hair. 

THE     GOLD     HILL     LOCATIONS. 

Dr.  George  M.  Dawson,  Director  of  the  Geological  Survey,  arrived  by  the 
"^fth ^r ^^f ^"^^  ^"^<i^y  evening  train  from  the  west,  and  stayed  over  at  Rat  Portage  for  a 
•al  Survey.  day.  He  had  been  up  at  Athabasca  Landing,  north  of  Edmonton,  in  Alberta 
Territory,  inspecting  the  boring  operations  there  in  prospecting  for  petroleum. 
We  arranged  to  visit  the  Gold  Hill  locations  together  on  Monday,  September 
9th.  Mr.  Robert  H.  Ahn,  manager  of  the  Dominion  Gold  Mining  and  Re- 
duction Works  Co.,  was  going  out  with  his  tug  and  a  scow  load  of  supplies 
for  the  camp  at  Gold  Hill,  and  he  kindly  oflfered  us  a  passage.  It  was  10.45 
Vjefore  the  little  tug  could  leave  its  dock,  and  with  a  head  wind  against  us  it 
was  one  o'clock  in  the  afternoon  before  we  reached  the  company's  new  dock 
in  Brydges  bay.  The  route  lies  south  through  the  Devil's  gap  (which  Dr. 
Dawson  remarked  should  be  called  by  the  more  appropriate  name  of  Gabriel's 


173 


gate,  for  its  singular  beauty),  and  thence  southeast  by  liare  point  and  Quarry  From  Rat 
island,  and   between   Heenan   point   and   Needle  point  across  Big  Stone  bay.  t|j'J.^^j*^|^  ^^g 
Instead  of  continuing  on  throuoh  Eagle  Pas  j  to  the  old  lauding  in  Moore  bay,  ]>«'virH  jjap  ut 
we  entered  a  small  bay  about  a  mile  to  the  north  of  it  known  as  Brydges  bay, 
where  a  new  dock  has  been  built,  and  from  which  a  good  road  has  been  cut  in 
to  the  Black  Jack  mine.      It  is  a  very  good   road,  saving'  for  one  steep  hill, 
which  on  its  western  slope  is  covered  with  Laurentian  boulders.    The  distance 
from  Rat  Portage  is  in  a  straight  line  twelve  miles,  but  by  water  it  is  about 
fourteen  miles.      Near  Bare  pcint  we  met  the  Regina  Company's  steam  launch, 
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Map  of  Gold  Hill,  Black  J;i,Lk  urnJ  Goidofi  i;ati'  locations. 

on  board  of  which  were  General  Wilkinson,  president  of  the  company,  who  (;en»'r»l  Wil- 
was  leaving  for  England,  and  Mr.  Motley,  the  general  manager,  and  the  usual  ^*|'"  •>(  the 
salutations  were  exchanged.  I  had  an  opportunity  of  meeting  General 
Wilkinson  before  he  left  Rat  Portage,  and  found  him  in  high  spirits  over  the 
prospects  of  the  Regina.  He  had  in  his  possoHsion  many  fine  samples  of  ore 
from  the  mine,  and  the  first  brick  produced  at  the  mill,  which  he  was  taking 
with  him  to  exhibit  to  the  shareholders  in  England, 

The  Dominion  Gold  Mining  and  Reduction  Company,  Limited,  haa  been  -pj,,.  d,, 
organized  under  the  Companies'  Acts  of  Great   Britain,  1862  to   1890,  with  r;..M  Com 
head  offices  in  London,  Eng.,  and  among  the  objects  for  which  it  has  been 
established  are  the  following  :   "To  prospect,  search  for,  get,  win,  work  and  ^^  j  .^ 
raise  gold,  silver,  coal,  iron,  ironstone   and   other  ores,  niPtala,   minerals  and  objf^iu 
substances  whatsoever,  whether  by  open  or  underground  workings,  and  to  carry 
on  the  business  of  miners,  millers,  smelters  and  workers  of  any  proceesei  in 
the  production,  reduction  and  making  merchantable  of  ores,  minerals,  metaU 
and  metallic  pr:^duct8,  supplies  of  water,  merchants  and  manufacturerg  and 
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workers  of  any  minerals,  metals,  articles  and  things  used  in  or  in  connection 
with  mining,  milling,  smelting  and  other  processes  aforesaid,  or  any  of  them.'' 
The  authorized  capital  is  XI 70,000,  in  shares  of  ,£1  each,  whereof  it  is 
stated  £20,000  has  been  subscribed  and  paid  up  for  working  capital.  The 
board  is  composed  of  Somerset  F.  Gough-Oalthorpe,  chairman,  Edmund  A. 
Robinson  and  Hon.  Mountstuart  W.  Elphinstone,  and  among  the  other  share- 
holders are  Lord  Elphinstone,  Alexander  M.  Hay,  James  E.  Hope,  G,  Dunlop 
and  Hon.  Edward  B.  Elphinstone.  F.  W.  Croucher,  of  London,  is  secretary 
of  the  company,  and  Robert  H.  Ahn,  of  Rat  Portage,  is  resident  manager. 
Properties  of  The  company  was  incorporated  23rd  August,  1895,  and  immediately  after- 

the  company,  -^^^j-ds  it  acquired  by  purchase  the  properties  of  the  Gold  Hill  and  Black  Jack 
mining  companies,  which  were  sold  by  order  of  the  court.  The  locations 
acquired  comprise  70K,  76K,  175P,  190P,  191P,  193P,  194P  and  282P  of 
the  old  Gold  Hill  Company  ;  90X,  192 P  and  111  in  the  locality  of  the  Black 
Jack  Company  ;  and  in  addition  a  location  on  Yellow  Girl  bay  known  as  the 
Homestake,  Sultana  Junior  opposite  Sultana  island,  a  third  interest  in  the 
Que<-n  of  Sheba  location  on  Ptarmigan  bay,  and  lOlK  in  Jafiray  township,  all  of 
which  had  been  held  by  the  Black  Jack  Company  ;  besides  the  Elphinstone 
property  on  Shoal  lake  Narrows,  and  the  Rat  Portage  Reduction  Works. 
Operations  on  At  the  date  of  my  visit  work  was  carried  on  chiefly  upon  location  70K, 

where  the  Northern  Gold  Company  had  erected  a  mill  and  done  some  mining 
work  in  1893.  Three  shafts  were  being  sunk  on  what  is  known  as  the  Pebble 
vein,  which  lies  in  a  formation  of  hornblende  schist  with  a  north  and  south 
strike,  and  cuts  it  in  a  course  70°  east  of  north.  The  first  and  third  shafts 
are  on  the  crown  of  nearly  parallel  ridges  of  schist,  about  220  yards  distant 
from  each  other,  and  the  second  is  on  the  slope  of  the  western *ridge.  Between 
the  second  and  third  is  a  narrow  muskeg  valley,  which  is  crossed  by  a  tram- 
way constructed  by  the  Northern  Company  to  convey  ore  from  an  open  cut 
commenced  near  No.  2  shaft.  No.  1  shaft  is  close  to  the  northwest  corner  of 
the  location,  and  the  vein  is  traceable  beyond  it  down  into  low  ground  on  the 
Black  Jack  location.  This  shaft  is  6  by  9  feet,  and  is  being  sunk  with  the 
object  of  afibrding  ventilation  for  No.  2,  which  is  distant  from  it  325  feet. 
The  vein  is  well  exposed  by  cross  cuttings  for  this  length,  and  No.  2  shaft, 
6  by  9  feet,  has  been  sunk  to  a  depth  of  66  feet.  At  the  bottom  a  drift  has 
been  commenced,  extending  east  8  feet  and  west  14  feet.  At  the  top  of  the 
shaft  the  .quartz  is  nearly  the  full  width  of  the  vein,  and  while  it  narrows 
downward  it  shows  a  well  defined  foot  wall,  dipping  south  75°.  Af  the  end 
of  the  west  drift  the  width  was  3  feet,  and  at  the  end  of  the  east  drift  it  was 
only  15  inches.  The  air  in  this  shaft  was  impure,  but  means  were  being  taken 
to  supply  fresh  air  through  a  tube  of  6  inches  diameter,  the  lower  section  of 
which  was  of  canvas  with  wire  coils  inserted  to  keep  it  distended — to  be 
drawn  out  of  the  way  whenever  blasts  are  fired.  Through  this  tube  fresh  air 
will  be  forced  down  by  a  fan.  This  arrangement  however  is  only  temporary, 
for  when  No.  1  shaft  is  sunk  to  a  depth  of  100  feet  and  the  intervening  sec- 
tion of  the  vnin  is  stoped  out,  good  ventilation  will  doubtless  be  secured.  A 
derrick  was  in  course  of  erection  over  No.  2  shaft  for  hoisting  purposes.     No. 
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3  shaft  is  336  feet  east  of  No.  2,  and  was  sunk  to  a  depth  of  22  feet.  The 
size  was  7  feet  4  inches  by  11  feet,  but  as  this  is  intended  to  be  the  main 
working  shaft  as  soon  as  a  drift  has  been  extended  from  No.  2  to  No.  3,  the 
contract  calls  for  a  size  of  1 1  by  13  feet.  The  dip  is  7G''  south,  or  nearly  the 
same  as  at  No.  2.  Work  has  also  been  commenced  upon  a  small  vein  called 
the  Jewel,  south  of  the  mill,  where  it  crops  out  upon  the  east  shore  of  Islet 
lake.  An  open  cut  has  been  made  on  the  vein  for  a  length  of  20  feet,  ani  to 
a  d('pth  of  15  feet  at  the  eastern  end.  The  vein  is  only  a  few  inches  wide  at 
the  surface,  but  at  10  feet  it  measures  12  to  15  inches  ;  and,  like  the  Pebble, 
its  dip  is  towards  the  south.  It  is  said  to  yield  rich  ore,  and  a  panning  from 
the  dirt  at  the  dump  showed  gold  colors. 

The  mill  erected  by  the  Northern  Gold  Company  was  in  course  of  recon-  fpj^^  ^^  m^^ 
st-uction,  and  some  of  the  old  plant  was  being  torn  out.  The  old  company 
had  re  equipped  it  in  1893  as  a  Colorado  mill  with  two  batteries  of  tive  stamps 
each,  having  a  drop  of  18  inches.  It  was  also  supplied  with  a  Forrester  ore 
breaker,  a  pair  of  ('ook  amalgamators,  and  a  boiler  and  engine  of  45  h.  p. 
The  new  company  proposes  to  retain  the  Colorado  mill,  and  to  add  two 
Perfection  concentrating  tables  from  the  Colorado  Iron  Works  of  Denver. 
Two  TuUoch  feeders  are  also  to  be  provided  for  the  batteries,  and  the  Cook 
amalgamators  will  be  retained  to  treat  the  tailings  after  they  have  passed 
over  the  concentrators.  It  is  also  intended  to  supply  a  boiler  and  two 
engines  to  work  the  hoisting  drums  between  the  No.  2  and  No.  3  shafts. 

A  diamond  drill  has  been  purchased  from  the  American  Rack  Drill  Com   The  machin- 
pany,  to  be  used  in  exploration   worlc,  and  an  electric  plant  will  be  placed  in 
one  of  the  buildings  of  the  Black  Jack  property  to  supply  light  for  the  shafts 
and  mill. 

The  buildings  of  the  Gold  Hill  location  consist  of  the  mill,  olhce,  dining  and  buildingi. 
camp,  four  sleeping  camps,  dry  room,  forge  and  stable.  On  the  Black  Jack 
are  a  shaft  house,  mill,  engine  and  boiler  house  (which  will  be  supplied  with 
a  hoisting  engine  and  electric  plant),  a  large  boarding  house  and  dining  camp. 
The  main  shaft  on  this  location  is  said  to  be  80  feet  deep,  but  it  was  full  of 
water.  At  the  time  of  my  visit  in  1893  (I7ih  August),  it  had  reached  a 
depth  of  63  feet.  Several  other  openings  have  been  made,  including  a  shaft 
on  what  is  known  as  the  Bull  Dog — a  strong  vein  showing  good  ore. 

The  following  entry  made  in  the  Inspector's  Book  under  date  of  August 
9tli  supplies  fuller  particulars  of  the  mines  and  works  : 

'•  To-day    I    vibited    the   properties   of    the    Dominion   Gold    Mining   and  Kntry  in 
Reduction  Company  of  London,  Eng.,  known  as  the  Gold    Hill   and    Black  Book. 
Jack   mines,  southeast  of  Big  Stone  bay  in  Lake  of  the  Woods. 

"  Mr.  R.  H.  Ahn  is  in  charge  as  superinten<lent,  and  Joseph  Hicks  as 
mining  captain 

"The  properties  of  the  company  consist  of  locations  70K,  76K,  17oP, 
190P,  191 P,  193P,  194P  and  282P  of  the  Gold  Hill,  and  90X,  192P 
and   111  of  the  Black  Jack,  besides  locations  in    other  parts  of  Lake  of  the 
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and  a  good  road  has  been  cut  out  up  to  the  Black  Jack  mine,  by  which  access 
is  now  gained  to  the  locations  from  the  lake  instead  of  over  the  old  road  from 
the  head  of  Moore  bay. 

"  Work  at  present  is  carried  on  chiefly  upon  location  70K,  where  the 
former  owners,  the  Northern  Gold  Company,  had  erected  a  stamp  mill  and 
done  some  mining  work. 

"  Mining  operations  are  confined  to  a  vein  known  as  the  Pebble,  which 
cuts  the  formation  in  a  course  70°  east  of  north,  the  strike  of  the  formacion 
being  nearly  north  and  south. 

"  Three  shafts  are  in  course  of  being  sunk,  the  first  and  third  on  nearly 
parallel  ridges  about  220  yards  distant  from  each  other,  and  the  second  upon 
the  eastern  slope  of  the  west  ridge.     Between  the  second  and  third  shafts  is 
a  narrow  muskeg  valley,  crossed  by  a  tramway  for  conveying  ore. 
Extent  of  the  "  No  1  shaft  is  near  the  northwest  corner  of  the  location,  and  is  intended 

wor  mgs.         ^^  provide  ventilation  for   No.  2.     It   is   6    by  9  feet,   14  feet  deep,  and  is 
timbered  to  solid  rock. 

"  No.  2  shaft  is  325  feet  east  of  No.  1,  It  is  6  by  9  feet,  timbered  to 
solid  formation,  and  sunk  to  a  depth  of  66  feet.  At  the  bottom  drifting  has 
been  commenced  each  way  along  the  vein,  the  length  west  being  14  feet  and 
east  8  feet.  At  the  top  of  the  shaft  quartz  is  nearly  the  full  width  of  the 
vein  ;  at  the  west  end  of  the  drift  it  is  3  feet  wide,  and  at  the  east  end  about 
15  inches.  The  foot  wall  is  well  defined,  and  dips  towards  the  south  at  an 
angle  of  75°.  The  air  at  the  bottom  of  the  shaft  is  impure,  and  it  is  pro- 
posed to  supply  fresh  air  by  means  o{  a  fan  until  ventilation  is  obtained  by 
connection  with  the  No.  1  shaft.  A  derrick  is  in  course  of  erection  over  the 
shaft  for  hoisting  purposes. 

"  No.  3  shaft  is  336  feet  east  of  No.  2.  Its  depth  is  22  feet,  and  the 
present  size  7  by  11  feet,  the  dip  being  south  at  an  angle  of  76°.  There  is  a 
showing  of  quartz  four  inches  wide  on  the  foot  wall.  This  is  intended  to  be 
the  main  working  shaft  of  the  Pebble  vein  when  the  level  is  driven  from  No. 
2  to  No.  3  shaft. 

"  The  work  of  sinking  these  shafts  is  carried  on  by  contract. 

"  Work  has  also  been  commenced  upon  a  small  vein  south  of  the  mill,  on 
the  east  shore  of  Islet  lake,  and  known  as  the  Jewel  vein.  An  open  cut 
has  been  made  on  the  vein  for  a  length  of  20  feet,  the  depth  of  which  at  the 
eastern  end  is  15  feet.  The  outcropping  of  quartz  at  the  surface  is  onlj  a 
few  inches  wide,  but  at  10  feet  depth  it  increases  to  12  inches,  with  a  dip  to 
the  south.  Pannings  made  from  dirt  of  the  dump  heap  give  good  showings 
of  free  gold. 

"  In  the  northern  part  of  the  location  a  number  of  pits  and  one  shaft 
were  sunk  by  the  former  owners,  but  their  depth  has  not  hien  measured. 

Outfit  of  the  "  The  mill  is  in  course  of  reconstruction.  There  are  two  batteries  of  five 
stamps  each,  with  a  drop  of  18  inches,  a  Forrester  ore  breaker,  a  pair  of  Cook 
amalgamators,  and  a  boiler  and  engine  of  45  h.  p.  The  company  is  adding 
two  Tulloch  feeders  to  the  batteries,  and  two  Improved  Perfection  concen- 
trating tables  made  by  the  Colorado  Iron  Works  of  Denver,  their  purpose 
being  to  complete  the  mill  as  far  as  practicable  on  the  Colorado  pattern. 


mill. 


Sultana  Mine  in  iMC)   p.  177.     From  a  i«hoto,;niph  !>>  Dr.  tJortre  M    Uawnon. 


Sultana  Mine  in  1896,  showing  the  new  camp  and  the  chlorination  works  to  the  left,  p.  177. 


Ilog^ina  Gold  Mine  and  Stamp  Mill,  p.  Ls2. 
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View  acro88  Regina  bay,  lOoking  northeast  from  the  R'gina  Mill.  p.  166. 
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"The  other  buildings  on  the  Gold  Hill  location  are  dining  camp,  four 
sleeping  camj^s,  dressing  room,  oflice,  blacksmith's  shop  and  stable  ;  and  on 
the  Black  Jack  location  shaft  house,  engine  and  boiler  house,  and  dining  and 
sleeping  camps. 

"A  shaft  was  sunk  on  the  Black  Jack  location  by  the  former  owners  to 
a  depth,  it  is  stated  by  the  superintendent,  of  80  feet;  but  it  is  at  present 
nearly  filled  with  water.  Several  other  openings  were  also  made,  but  nou« 
are  in  a  condition  to  be  examined. 

"  It  is  directed   that  the  mouth  of   every  shaft  and   pii    noi   now  in  use  l)irt*ctii>nH. 
upon  both  properties  shall  be  securely  fenced,  as  rt(juired   by  Rule  G  of  the 
General  Kules  of  The  Mines  Axit  1892  (section  74),  and  also  that  the  atten- 
tion of  contractors  be  called  to  the  provision  of  section  9  of  the  Act  relating 
to  Mines  and  Mining,  statutes  of  1894. 

"  Two  copies  of  the  mining  laws  of  the  Province  are  presented  herewith, 
one  for  the  superintendent  of  the  works  and  one  for  the  mine  captain  ;  and 
special  attention  is  called  to  the  provisions  of  Part  IV  of  the  Act  of  189li 
(sections  53  to  76  inclusive),  and  to  section  9  of  the  Act  of  1894. 

"  Fifty  men  are   employed   by  the  company,  ot  whom   thirty  are   miners  jj,„.,l^^^,,:^ 
working  by  day  and  night  shifts  of  ten  hours.     The  others  are  laborers,  car- 
penters and  machinists." 

Location  208P,  which  adjoins  70K  on  the  north,  has  been  prospected  by  A  new  pros- 
Mr.  Ahn  under  an  option  from  the  owners  since  my  visit  to  the  locality,  and  ^**'^^" 
the  showings  are  reported  to  be  so  satisfactory  that  it  is  likely  to  be  taken 
over  and  worked  in  the  spring.  • 

Instead  of  returning  to  the  dock  at  Brydges  bay  in  the  evening  we  walked 
through  the  Black  Jack,  90X,  north  to  the  old  Winnipeg  Consolidated  mine, 
on  the  southeast  shore  of  Big  Stone  bay,  where  we  got  on  bojird  the  boat 
and  returned  to  Eat  Portage  late  in  the  evening 

THE     SULTANA      MINK. 

Tuesday  and  Wednesday  were  spent  at  the  Sultana  gold  mine,  the  first 
day  in  the  company  of  Dr.  Dawson.      Very  gratifying  progress  has  been  made 

I  roffi*6iiA  of 

on  this  property  since  my  former  visit  in  1893  :  a  large  body  of  ore  has  been  oprrationn  at 


expossd  by  shaft,  winze  and   drifts,  and   the   mill  is  a  steady  gold  producer.     .  ^"'^"^ 
The  following  entry  in  the  Inspector's   book    under  date  of  September   1 1 
gives  details  of  the  mine  and  works  : 

"  I  have  to-day  visited  the  Sultana  mine  on  behalf  of  the  Inspector,  and  p^j^^..  j,j  ^u 
have  carefully  examined  the  condition  of  the  mill  and  underirround  work-  Ins*|>ector't 
ings  as  regards  the  health  and  safety  of  employes. 

"  The  plant  of  the  mill  is  the  same  as  at  the  previous  inspection.     The  pi^nt  of  the 
ore  crusher  is  undergoing  repairs,  but  all  other  machinery,  including  batteries,  ™'*^ 
vanners,  power  and  electric  engines,  steam  pumps,  etc.,  are  in  use,  in  gojd 
condition,  and  as  far  as  I  can  observe  are  satisfactorily  guarded  at  every 
point  to  prevent  the  occurrence  of  accident  to  the  workmen. 

"In  the  shaft  house  are  a  steam  boiler  of  45  h.  p.,  a  Rand  air  compressor  ^^^  ^^^^^ 
of  12  by  18  inches   which  drives  three  Little  Ciiant  drills  in  the  mine,  and  a  house. 


I 


12    B.M. 


178 


hoisting  engine  of  15  h.  p.,  all  in  good  running  order,  and  with  their  pai 
properly  safe-guarded.     The  room  is  neat  and  clean.  • 

"  The  working  shaft  of  the  mine  is  situated  a  few  feet  south  of  the  sh« 
shart^^"^  ^°^  house,  and  separate  from  it.  The  openings  to  the  skip-road  and  man-road  a 
enclosed  with  substantial  iron  pipe  railing,  with  movable  gates,  and  a  boa 
partition  separates  the  two  roads  down  to  a  point  nearly  midway  between  t 
second  and  third  levels,  with  timber  cross-pieces  at  intervals  securely  set  ai 
ironed  into  the  foot  and  hanging  walls. 

"  In  the  man  road  are  twelve  platforms  or  landings  between  the  top  ai 
bottom  of  the  shaft,  the  distance  between  each  being  about  fifteen  feet,  ai 
the  ladders  are  constructed  of  good  material,  well  put  together,  and  fastem 
firmly  in  place. 

"The  skip-road  is  built  with  double  timbers  resting  upon  the  foot  wa' 
on  which  the  ore  skips  ascend  and  descend,  being  hoisted  and  lowered  by  wi 
rope  attached  to  the  drum  of  the  hoisting  engine  and  passing  over  a  groove 
wheel  supported  by  a  derrick  that  surmounts  the  shaft.  The  skips  are  ri 
aocc'rding  to  the  usual  signals,  a  copy  of  which  is  posted  in  the  shaft  house  f< 
the  instruction  of  engine  men  and  miners.  Heavy  trap  doors  are  placed 
the  skip  road  at  the  several  levels,  which  are  opened  or  closed  as  occasic 
requires,  but  the  shaft  is  not  otherwise  guarded  at  the  levels.  Three  ski] 
constructed  of  strong  iron  plate  are  in  use  at  present  for  lifting  ore.  Th( 
are  used  also  in  bringing  up  and  sending  down  the  drills  of  the  miners. 

"  The  shaft  has  a  depth  of  200  feet,  and  its  size  throughout  (including  t! 
man  road  and  skip-road),  is  7  by  18  feet.     Three  levels  have  been  driven  fro 
.   it  on  the  vein,  the  first  at  a  depth  of  66  feet,  the  second  at  126  feet,  and  t\ 
third  at  190  feet  from  the  surface.     At  the  bottom  is  a  sump  of  12  feet 
depth,  out  of  which  the  collected  waters  of  the  mine  are  lifted  by  a  pump 
the  surface. 

No.  1  level.  '*  No.  1  level  is  driven  north  from  the  shaft  72  feet,  and  south  90  feet,  ai 

from  the  end  of  the  latter  is  a  cross  cut  of  40  feet  to  connect  with  the  botto 
of  the  shaft  on  No.  2  vein,  now  idle.     Overhead  stoping  has  been  done  on  t 
south  section  of  this  level  to  a  height  of  25  feet,  the  width  ranging  from  6 
8  feet  according  to  the  width  of  the  vein. 

No.  2  level.  "  No.  2  level  is  driven  north  82  feet,  from  the  farther  end  of  which  the 

is  a  winze  opening  up  to  the  first  level.  To  the  south  it  is  driven  137  fe< 
and  at  72  feet  from  the  shaft  is  a  winze  which  connects  with  the  first  ai 
third  levels.  Overhead  the  ore  has  been  stoped  out  almost  wholly  to  the  fii 
level,  and  the  roof  and  walls  secured  by  timbering.  Underfoot  stoping  h 
been  carried  on  beyond  the  winze  for  30  feet  to  a  depth  of  25  feet,  ai 
the  vein  has  been  opened  to  a  width  of  30  feet  without  reaching  the  har 
ing  wall.  It  will  be  necessary  to  timber  this  part  of  the  workings  at 
eariy  date  to  prevent  the  falling  or  sliding  of  rock  from  either  wall. 

No.  3 level.  "No.  3  level  is  driven  south  100  feet,  but  it  is  being  used  only  a.s 

roadway  for  the  ore  taken  out  of  (he  No.  2  workings  and  dropped  throu 
the  winze  connecting  the  two  levels. 


r 


179 


"  Tram  roads  are  laid  down  on  each  of  the  three  levels,  along  which  the 
:>re  skips  are  conveyed  upon  cars  to  and  from  the  skip-road,  and  the  ventila 
lion  and  drainage  of  the  mine  appear  to  be  ample  and  satisfactory. 

"Near  the  southern  side  of  the  location  work  is  carried  on  upon  a  fissure 
vein  known  as  the  Crown  Reef.  From  the  west  slope  near  the  lake  an  open  ^pjjj^"  '^**' 
cutting  has  been  made  for  a  length  of  200  feet  on  the  surface,  following  an 
irregular  east  course,  and  of  150  feet  on  the  floor.  The  depth  of  the  cutting 
it  the  end  of  the  floor  is  62  feet  from  the  surface,  measured  on  iho  dip  of  the 
vein,  which  is  about  70°  north.     The  average  width  is  about  five  feet. 

"Work  is  also  going  on  upon  a  vein  which  crosses  the  northwest  headland 
)f  the  location,  where  an  adit  is  being  driven  south  at  the  lake  level, 

"  A  dressing  room  for  the  men  has  been  built  to  the  south  of  the  shaft  DnwMnt; 
lOUse  and   convenient  to  it,  warmed    with  steam  pipes,   and   provided  with  '''^™* 
aecessary  supplies  of  wash  basins,  soap  and  towels. 

I      "The  number  of  men  employed  at  the  mine  and  mill  is  iu,  including  'JO  Kmploy*^*. 
•niners,  4  trammers,  3  blacksmiths,  2  engineers  and   2   Hrenjen,  and  work  is 
carried  on  by  day  and  night  shifts  of  ten  hours  each. 

"The  mining  captain  is  Albert  Johnson,  but  the  general   management  ia  Managemenl. 
directed  by  the  owner  of  the  mine  and  works,  Mr.  John  F.  Caldwell. 

"In  addition  to  the  instruction  already  given  for  securely  timbering  the  Diriystirtnt. 
walls  between  the  second  and  third  levels,  it  is  directed  that  the  entrances  to 
the  shaft  at  the  several  levels  shall  be  guarded  in  the  .same  manner  as  at  the 
surface  of  the  shaft,  as  rfquired  by  the  provision  of  Rule  7  of  section  71  The 
Mines  Act  1892.  It  is  directed  further  that  a  ladder  way  or  man- road  be 
constructed  from  the  mouth  of  the  shaft  on  No.  2  vein  down  to  the  cross-cut 
connecting  with  the  first  level  of  No.  3  vein  and  carried  downward  to  each  of 
the  lower  levels  as  the  progress  of  mining  operations  shall  permit  and  rerjuire, 
18  an  additional  means  of  escape  for  the  miners  in  cane  of  an  outbreak  of  fire, 
)r  the  inflow  of  water,  or  of  danger  to  life  from  any  other  cauHe. 

"  The  attention  of  the  owner  of  the  mine  and  of  the  mine  captain  is  drawn  ReajionMbilitj 
ito  the  provision  of  section  9   of  the   Amended   Act   relating   to   Mines  and  "  ^*^"  ^^    '*' 
Mining  (chapter   16,  Statutes  of  1894)  as  regards  the  responsibility  of  con- 
tactors, in  case  any  part  of  the  work  in  or  about  the  mine  is  now  or  here- 
ifter  carried  on  under  the  contract  system. 

•*  Copies  of  the  Mines  Act  1892,  bound  up  with  which  is  iho  amending 
Act  of  1894,  are  enclosed  herewith  for  the  owner  and  captiiin  of  the  mine 
uid  works,  and  their  attention  is  specially  directed  to  the  provisions  of  Part 
jIV.  of  the  former  Act  which  relate  to  Mining  Regulations,  embracing  sections 
p3  to  76  inclusive,  as  well  as  to  section  9  of  the  latter  Act." 

The  dining  camp  is  cleanly  and  well  ordered,  and  the  table  is  bounteously 
iurniahed  with  nourishing  food.  Mr.  Caldwell  not  only  treats  hi.*?  men  well, 
>nt  he  maintains  good  discipline  among  them  and  no  labor  trouble  has  arisen. 

At  the  end  of  the  year  it  was  learned  that  the  shaft  had  been  sunk  to  a  p    ^^    , 
lepth  of  250  feet,  and  that  saving  the  loss  of  a  few  days  caused  by  a  tire  in  the  mine  at 
he  month  of  March  the  mine  and  mill  had  been  worked  steadily  throughout  year, 
'he  year.    The  la-ge  ore  lens  south  of  the  main  shaft,  l)etween  the  second  and 


180 


Location  of 
the  Regina. 


third  levels,  was  bO  easily  attacked  that  a  few  miners  could  keep  up  ti 
supply  for  the  mill,  while  others  were  employed  opening  up  new  ground  1 
sinking  the  shaft  and  driving  levels. 

THE    REGINA     MINE. 

The  Regina  gold  mine  is  one  of  the  most  recent  of  the  mining  adventur 
of  Lake  of  the  Woods.  It  is  situated  on  one  of  the  numerous  arms  of  t 
lake,  upon  its  eastern  side,  east  of  the  Grand  Presqu'ile  and  Whitefish  ba 
about  30  miles  due  south  of  Hawk  Lake  station  on  the  C.  P.  R.  and  20  mil 
east  of  the  meridian  of  Eat  Portage ;  and  while  in  a  straight  line  the  distan 
from  the  latter  place  is  only  36  miles,  it  is  not  less  than  45  miles  by  tl 
water  route.  A  winter  road,  partly  over  land  and  partly  on  ice,  is  about  'i 
miles. 

The  manager  of  the  Regina  Gold  Company,  Mr.  William  G.  Motley,  M.I 
came  up  to  Rat  Portage  on  Wednesday  evening  with  the  company's  stea 


Map  showing  locations  of  Regina  Odd  Mine. 

launch  Eleanor,  ana  offered  me  a  passage  when  he  would  return  to  the  mi 
next  day.  It  was  3.15  Thursday  afternoon  before  he  got  ready  to  start,  a 
in  addition  to  a  deckload  of  supplies  the  little  craft  had  a  boat'  in  tow  w 
laden  with  lumber  and  other  articles  required  for  the  mine.  There  wt 
seven  passengers  besides  Mr.  Motley  and  two  of  a  crew,  three  of  whom  we 
miners  going  out  to  work  at  the  Regina,  and  two  were  prospectors  going 
do  a  little  exploration  work  upon  a  property  on  Yellow  Girl  bay.  A  suifi 
wind  was  blowing,  and  a  friend  took  me  aside  to  whisper 'the  counsel — ' 
wouldn't  venture  the  trip  in  a  little  thing  like  that,  loaded  down  to  the  ra 
But  can  you  swim  1 "  It  did  look  like  a  risk,  and  one  is  never  sure  of  t 
wind  on  Lake  of  the  Woods ;  but  an  insurance  agent  was  one  of  the  party, 
took  the  risk,  and  wo  set  off.  The  lake  outside  the  Devil's  gap  was  only 
little  lumpy,  and  as  the  wind  slackened  the  water  was  soon  in  condition 
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it  time.     Unluckily  however  the  packing  in  the  cylinder   of  the   engine 
came  loose,  and  there  were  neither  tools  nor  materials  at  hand  to  repair  the 
mage,  so  that  the  rest  of  the  voyage  was  slow  and  it  was  made  disagreeable 
the  escaping  steam. 

For  eight  miles  after  leaving  the  Devil's  gap  the  course  is  nearly  due  south, 
between  Scotty  and  Middle  islands,  and  through  the  French  Narrows  between 
Allie  island  and  the  eastern  peninsula,  where  there  is  a  solitary  settler.  The  route  tu 
Thence  it  is  southeast,  passing  between  Ferrier  and  Shore  islands,  through  ^  ^  ocation. 
Red  Cliff  bay  and  past  Yellow  Girl  point^^  into  Yellow  Girl  bay,  the  western 
jide  of  which  is  lined  with  islands.  It  was  growing  dark  in  this  bay,  and 
ibout  midway  down  it  a  signal  whistle  was  sounded  and  two  Indians  paddled 
)ver  from  their  camp  upon  a  small  island  for  the  two  prospectors.  Presently 
mother  whistle  was  heard,  and  in  the  darkness  another  boat  was  seen 
ihreading  its  way  between  the  islands  to  meet  us,  on  board  of  which  was  Mr. 
A.hn  and  a  party  of  prospectors  who  were  out  on  a  tour  of  exploration. 
Brief  courtesies  were  exchanged,  as  they  do  at  sea,  and  the  course  was  con- 
tinued. On  the  southern  side  of  Yellow  Girl  bay,  between  two  long  and 
aarrow  points  of  land,  is  the  mouth  of  Long  bay,  a  sheet  of  water  varying 
from  an  eighth  of  a  mile  to  a  mile  wide  and  10  or  12  miles  long,  upon  the 
north  shore  of  Long  point.  Three  miles  from  the  mouth  we  rounded  Ren- 
dezvous point  and  entered  what  is  known  as  The  Passage,  a  narrow  channel 
with  finely  wooded  banks  through  which  entrance  is  made  into  Whitefish 
bay.  The  Passage  is  about  a  mile  long,  and  it  looked  very  pretty  in  the 
darkness.  But  neither  here  nor  anywhere  else  on  the  tortuous  course  across 
the  bay  with  its  scores  of  rocks  and  islets  did  the  man  at  the  wheel  seem  to 
ha^e  any  misgiving ;  he  steered  his  way  as  if  guided  by  the  instinct  of  a  bird, 
for  to  the  ordinary  eye  no  object  could  be  seen  a  dozen  yards  ahead.  White-  \vi,jt^fij,j, 
fish  bay  is  one  of  the  largest  of  the  numerous  bays  of  Lake  of  the  Woods,  and  bay. 
as  I  saw  it  returning  in  the  afternoon  of  next  day  I  think  it  is  altogether  the 
most  beautiful.  It  lies  between  the  ragged  mainland  and  Grande  Presqu'ile 
and  has  a  length  of  about  12  miles  from  northwest  to  southeast,  with  a 
breadth  of  3  to  5  miles.  The  water  is  wholly  unlike  the  rest  of  Lake  of  the 
Woods,  being  very  clear  and  blue.  The  reason  ot  this  no  doubt  ia  that 
Whitefish  bay  receives  the  waters  of  Crow  lake,  lying  to  the  east  of  it — a 
lake  having  an  area  of  100  square  miles,  800  feet  deep,  and  in  clearness  as 
transparent  almost  as  the  air  above  it.  Following  close  to  the  southwest 
shore  of  Long  Point  island  for  7  or  8  miles  we  passed  out  of  Whitefish  bay 
through  the  Sioux  Narrows  and  entered  Regina  bay  ;  and  four  miles  farther 
on,  nearly  due  east  and  upon  the  south  shore  of  the  bay,  are  the  locations  of 
the  Regina  Mining  Company.  We  reached  the  floating  dock  at  the  camp  at 
10  o'clock,  having  taken  6iJ  hours  for  the  trip  :  the  usual  running  time  of 
the  Eleanor,  I  was  told,  is  5J-  hours. 

**Dr,  BipTsby,  who  went  over  this  route  in  1823  into  Whitefish  lake  as  he  calls  it, 
refers  to  an  island  of  the  same  name  which  is  described  as  "small,  woody  and  rather  hif?h." 
and  he  adds  :  "It  takes  its  name  frt^m  a  young  girl  in  a  yellow  dre3<<  having  been  seen  stand- 
ing on  one  of  the  cliffd.  She  disappeared  on  being  searched  for."  Vol.  II.,  p.  310.  This 
island  is  not  clearly  identified  on  Bigsby's  map,  but  is  one  of  a  group  of  small  isUnds 
-ituated  south  of  the  headland  now  called  Yellow  Girl  point ;  it  is  not  nam«'d  on  the  modern 
maps. 
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The  Regina  Mining  Company  has  been  reorganized  out  of  the  Rajah  Goh 
Mining  Company  of  London,  Eng.,  which  in  1893  had  done  exploration  worl 
on  location  317P,  five  miles  northeast  of  Rat  Portage. ^^  '  Mr.  Pascoe,  a  min 
ing  expert  of  large  experience,  was  sent  out  in  the  summer  of  1893  to  examim 
the  property,  and  he  made  an  unfavorable  report  upon  it.  In  the  followinj 
year  Mr.  Motley  also  condemned  it,  after  which  he  was  instructed  to  repor 
upon  other  properties  in  the  district.  He  spent  several  weeks  visiting  variou 
locations,  and  finally  made  choice  of  those  on  what  is  now  named  Regina  bay 
as  being  in  his  opfnion  the  most  promising  at  that  time  in  the  market.  Ther 
were  two  locations,  566P,  35  acres,  and  567P,  42  acres,  which  had  been  takei 
up  by  Messrs.  Paul  Proulx,  Jacob  Henesy  and  John  McLean,  and  these  wer 
purchased  in  the  fall  of  1894  at  a  price  variously  reported  at  $10,000  t 
114,000.  A  little  work  was  done  that  year  ;  a  house  was  built  for  th 
employes,  and  a  small  clearing  was  made,  but  actual  mining  was  not  undei 
taken  until  the  spring  of  the  following  year.  In  May  and  June  material 
were  collected  for  the  mill,  and  on  1st  July  the  work  of  construction  wa 
commenced  under  the  charge  of  Mr.  Otto  F.  Purnall,  whose  services  wer 
placed  at  the  disposal  of  the  Regina  Company  by  the  Gates  Iron  Company  o 
Chicago,  who  obtained  the  contract  to  supply  the  batteries.  On  5th  Septem 
ber  the  mill  was  completed  and  the  machinery  set  in  motion.  The  entr; 
made  in  the  Inspector's  book  under  date  of  September  13  furnishes  all  necei 
sary  particulars  of  the  mine  and  works  : 

''  I  have  to-day  examined  the  mine  and  mill  of  the  Regina  Gold  Min 
(Limited),  on  behalf  of  the  Inspector  of  Mines. 

"  Thia  is  a  company  organized  under  an  English  charter,  with  the  heai 
office  in  England,  and  represented  by  W.  G.  Motley,  M.E.,  as  resident  mana 
ger.     William  Caldwell  is  employed  as  mine  captain. 

"  The  property  of  the  company  is  situated  on  Whitefish  bay,'^^  in  Lake  o 
the  Woods,  and  consists  of  locations  56GP,  35  acres,  and  567P,  42  acres. 

'*  Upon  the  water  front  the  formation  is  granite,  backed  at  some  distanc' 
from  the  shore  with  a  formation  of  schistose  rock.  On  location  566P  ther 
are  three  fissure  veins  in  the  granite,  which  extend  into  the  schist,  and  on 
bedded  vein  in  the  schist,  all  of  which  are  claimed  to  carry  gold. 

"  Prospecting  work  has  been  done  upon  each  of  those  veins,  but  only  upoi 
No.  3  has  work  been  carried  on  to  any  considerable  extent.  This  vein  i 
near  the  eastern  boundary  of  the  location,  and  it  extends  into  567P,  having  i 
course  of  nearly  southeast  and  northwest  for  a  distance  of  200  feet  from  thi 
lake.  At  this  point  it  enters  the  schist  end  turns  to  an  east  and  west  cours( 
for  250  feet,  and  again  resumes  the  northeast  and  southwest  course.  A 
shaft  has  been  sunk  upon  it  to  a  depth  of  50  feet,  neatly  and  substantially 
timbered  to  a  depth  of  20  feet.  The  average  width  of  the  vein  is  2  feet  ( 
inches,  and  although  irregular  it  is  enclosed  by  good  walls.  The  dip  is  75^ 
towards  the  west.     The  size  of  the  shaft  inside  the  timber  is  6  by  10  foei 
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♦''The  Rajah  had  a  capital  of  £170,000;  the  Recrina'H  capital  is  tllSO.OOO.  Its  presi 
dent  is  Lieut. -General  H.  C.  Wilkinson,  of  London,  Eng. 

♦"This  is  the  usual  description  of  thf?  locality,  hut  in  reality  it  is  on  Regina  bay,  whicl 
is  connected  with  Whitefish  bay  by  the  Sioux  Narrows, 
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whereof  6  by  6  feet  is  a  skip  way,  and  4  by  G  feet  a  man- way,  separated  by  a 
board  partition  to  30  feet.  The  entrance  to  each  upening  is  protected  by 
trap  doors,  but  without  fence  or  railing  as  required  by  No.  7  of  the  General 
Rules,  section  74,  The  Mines  Act  1892.  A  ladder  inclined  at  the  most  con- 
venient angle,  and  with  platforms  at  intervals  of  15  feet,  has  been  constructed 
for  the  man-way,  and  is  securely  fixed  in  place. 

"  A  tunnel  or  adit  has  been  driven  upon  the  vein  to  a  length  of  77  feet 
measured  from  the  mouth  of  the  shaft,  and  at  70  feet  a  winze  has  been  .sunk 
10  feet  below  the  floor.  The  width  of  this  vein  at  the  shaft's  mouth  and  for 
a  length  of  35  feet  on  the  floor  of  the  adit  is  8  feet,  at  which  point  it  appears 
to  be  split ;  at  50  feet  the  main  vein  is  4  feet  wide  at  the  floor,  and  at  the 
top  of  the  slope,  26  feet  above  the  floor,  it  is  2  feet  8  inches.  Along  the  adit 
and  to  the  bottom  of  the  shaft  the  walls,  although  irregular,  are  clearly 
defined  and  show  a  dip  of  about  75*^  west. 

"  It  is  estimated  that  300  tons  of  ore  are  lying  on  the  dump  for  milling, 
the  product  of  mining  operations  in  the  months  of  May  and  June.  At  the 
end  of  the  latter  month  mining  was  suspended  in  order  that  work  of  mill 
construction  might  not  be  hindered. 

'*  The  buildings  consist  of  the  mill,  shaft  house  (which  is  connected  with  Building* 
the  mill  by  an  enclosed  gallery),  dining  camp,  ofhce,  blacksmith's  shop,  and 
magazine.     The  men  at  present  occupy  tents  for  sleeping,  but  a  log  house  for 
their  better  accommodation  is  in  course  of  erection.     A  dock  has  been  con- 
structed convenient  to  the  mill,  and  alongside  it  the  depth  of  water  is  15  feet. 

*'  The  mill  is  a  well  built  frame  structure,  and  is  equipped  with  an  engine 
and  boiler  of  40  h.  p.,  a  grizzly  and  a  No.  7  Blake  ore  crusher,  an  ore  bin  of  50 
tons  capacity  underneath  the  crusher,  two  Gates'  batteries  of  five  stamps  each, 
the  stamps  of  900  pound  weight  and  dropping  8  inches  at  a  speed  of  80  per  '^^^  plant, 
minute  to  crush  the  ore,  which  is  delivered  by  two  automatic  TuUoch  feeders, 
front  and  back  plates,  45  mesh  screens,  and  outside  plates  of  4  J  by  10  fe^t  to 
take  up  free  gold,  two  Perfection  concentrators,  with  amalgamated  bottoms, 
manufactured  by  the  Colorado  Iron  Works,  four  slime  cloths  each  2^  by  16 
feet,  air  compressor  No.  2  of  the  Canadian  Rand  Drill  Uo's  manufacture,  and 
an  air  receiver  of  3  by  6  feet  to  supply  power  for  drills,  a  dynamo  of  lOU 
lights  capacity  driven  by  an  engine  of  10  h.  p.,  and  a  water  tank  of  2,200 
gallons  capacity  on  the  third  floor  to  supply  the  batteries,  and  with  water 
plugs  on  each  of  the  three  floors  of  the  mill  for  connection  with  hose  for  fire 
protection.  The  shaft  house  is  provided  with  a  steam  hoist  and  wire  cable, 
and  iron  tramways  are  laid  down  from  the  mouth  of  the  shaft  and  from  the 
adit,  with  turn  table  to  the  ore  and  rock  dumps  outside,  and  to  the  grizzly  in 
the  mill.  A  proper  system  of  signalling,  with  printed  instructions,  diiects 
the  operations  of  the  hoist. 

"  Construction  work  upon  the  mill  was  commenced  on  Ist  July,  and  the 
first  run  of  the  stamps  upon  ore  was  made  on  5th  September. 

"Thirty-five  men   are  employed   at   the  works,  of  whom   18  are  miners  Employ^, 
working  in  two   shifts   per   day  of  ten  hours  each,  4  engineers,  4  mill  men, 
3  surface  men,  2  blacksmiths,  2  cooks,  1    foreman  and  1  clerk. 
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Directions. 


The  country 
rock. 


"  All  fly  wheels  and  other  dangerous  parts  of  the  machinery  of  the  mill 
are  safely  guarded  by  railing,  but  for  greater  security  it  is  directed  that  a 
rail  be  placed  alongside  the  carpenter's  platform  upon  the  right  hand,  and 
a'so  at  the  ascent  of  the  stairway  on  the  second  floor.  It  is  furthermore 
necessary  that  the  entrances  to  the  skip-way  and  man-way  of  the  shaft  be 
protected  by  railing,  as  required  by  No.  7  of  the  General  Rules  of  The  Mines 
Act  1892,  section  74.  A  dressing  room  for  the  miners  should  also  be  provided, 
as  required  by  Rule  17. 

*'  Two  copies  of  the  mining  laws  of  the  Province  are  presented  herewith, 
one  for  the  resident  manager  and  one  for  the  mine  captain,  whose  special 
attention  is  directed  to  the  provisions  of  Par^.  IV.  of  The  Mines  Act  1892 
(sections  53  to  76  inclusive),  under  the  head  of  Mining  Regulations,  and  to 
section  9  of  the  amending  Act  of  1894  which  relates  to  the  responsibility  of 
contractors.  The  Regulations  affixed  to  the  outside  cover  of  this  Book, 
which  have  been  made  by  Order  in  Council,  printed  in  the  Ontario  Gazette 
and  approved  by  the  Legislature,  have  the  full  force  and  effect  of  law  as  pro- 
vided by  section  6  of  The  Mines  Act  1892."44 

Samples  of  rock  from  the  location  were  selected,  which  have  been  sub- 
mitted to  Dr.  Coleman  for  identification.  Thin  sections  were  made  by  him 
of  the  three  different  varieties,  and  he  has  given  me  a  report  on  them. 

The  sample  from  the  granitic  rock  along  the  shore  of  the  bay  Dr.  Cole- 
man describes  as  "  a  medium  grained,  flesh-colored,  somewhat  schistose  rock, 
probably  a  crushed  or  sheared  plagioclase  granite.  Under  the  microscope 
it  presents  a  characteristic  cataclase  or  crushed  structure,  especially  in  the 
quartz  grains,  which  often  have  a  mosaic  rim  of  broken  particles.  The  fel- 
spar is  greatly  decomposed,  but  seems  to  be  plagioclase  where  fresh  enough 
to  determine.  Much  of  it  has  been  turned  into  colorless  muscovite  in 
crumpled  leaves,  which  suggests  a  potash  felspar.  Some  cubes  of  pyrite  occur 
in  it." 

The  green  colored  rock  forming  the  extensive  area  of  country  rock  south 
of  the  altered  granite  is  described  as  "  a  hard  gray  green,  very  fine  grained 
rock,  probably  schistose  but  possibly  massive.  Under  the  microscope  one 
finds  chiefly  chlorite,  some  carbonate  (probably  dolomite),  magnetite  and  a 
little  quartz.  The  rock  may  be  called  a  chlorite  schist,  but  is  probably  a 
greatly  metamorphosed  basic  eruptive,  or  a  bas  c  volcanic  ash." 

On  the  high  ridge  southwest  of  the  mill  and  near  the  line  of  contact 
there  are  evidences  of  considerable  disturbance,  and  greenish  and  light  colored 
rocks  are  confubedly  mixed  to  form  a  band  or  dike  several  feet  wide  in 
the  granite.  A  sample  taken  from  this  band  Dr.  Coleman  describes  as 
"  medium  grained,  yellowish  flesh  colored  and  massive  boking.  It  contains 
jjyrite,  which  has  weathered  to  yellow  brown  limonite.  Under  the  micro 
scope  it  is  seen  to  consist  almost  wholly  of  quartz,  with  tolerably  fresh  fel- 
.'>par  (orthoclase,  microcline  and  plagioclase)  beautifully  intergrown,  forming 


*»  Late  in  the  year  fire  broke  out  at  the  mill  which  resulted  in  the  destruction  of  the 
shaft  house  ;  but  the  syHtern  of  fire  |)rotection  provich'd  for  enabled  the  employes  to  confine 
the  Ham*  s  to  that  portion  of  the  buildings,  and  beyond  the  loss  of  it  Mr.  Motley  reports  that 
no  great  damage  was  done. 


lial  PQrta;49  Reduction  Worka,  west  side,  p.  187.« 


Rat  Portage  Reduction  Works,  iiurlh  aide,  p.  1^7 
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the  pegraatitio  or  granophyre   structure.     It  may  be  called  granophyre,  or 
graphic  granite,  and  k  probably  a  dike  rock  " 

A  fine  view  across  Regina  bay  is  presented  from  the  mine,  looking  north  Across  Regina 
and  northeast.     Nun»erou8  small  islands  dot  the  water,  and  about  two  miles  *'^^' 
to  the  northeast,  at  the  eastern  end  of  Long  Point  island,  may  be  seen  the 
buildings  of  a  Hudson's  Bay   Oo.  post.     Through  a  strait  tour  miles  to  the 
east  come  the  clear  waters  of  Crow  lake,  Sturgeon  lake,   Kowan  lake,  Black 
Bass  lake  and  many  others  in  the  pine  woods  eastward  of  Whitefish  bay. 

Friday  afternoon  at  *2  o'clock  we  left  the  Regina  mine  for  Rat  Portuge.  B*ck  to  Rat 
The  cylinder  of  the  Eleanor  had  bean  repaired  in  the  interval,  and  with  a 
light  load  she  made  a  quick  passage.  A  strong  wind  arose  towards  even- 
ing, and  in  crossing  the  traverses  of  Lake  of  the  Woods  north  of  AUie  and 
Sootty  islands  the  waves  frequently  broke  over  the  bulwarks  of  the  little 
craft,  threatening  to  swamp  it.  The  pump  was  kept  steadily  working, 
although  it  was  not  capable  of  doing  more  than  half  duty  ;  but  the  numerous 
islands  broke  tha  force  of  the  waves  and  we  got  through  safely,  reaching 
Rat  Portage  at  7  30  o'clock.  It  is  surprising  how  venturous  in  a  short  time 
mining  men  grow  on  Lake  of  the  Woods,  knowing  how  suddenly  wind 
gusts  arise  upon  it  and  how  quickly  its  shallow  waters  are  lashed  into  fury  ; 
yet  accidents  are  of  rare  occurrence,  as  boats  are  usually  able  to  get  into 
the  shelter  of  a  friendly  island. 

LOCATIONS     IN     J  A  K  F  R  A  Y     T  O  W  N  S  H  I  P. 

The  township  of  Jaffray  lies  to  the  east  and  northeast  of  Rat  Pv)rtage, 
and  was  surveyed  into  lots  in  1894.    Previous  to  that  time  a  number  of  mining  pitficulties  of 
locations  had  been  surveyed  and  taken  up  within  the  boundaries  of  this  town-  ^tion. 
ship,  and  during  the  past  two  years  some  new  discoveries  have  been  made 
which  may  prove  to  be  valuable  when   they  have  been  properly  opened  up. 
Hitherto  exploration  in  the  district  has  been  carried  on  almost  wholly  along 
the  shores  of  canoeable  waters,  for  excepting  in  pine  belts  the  forests  are  so 
dense  as  to  suggest  a  tl-opical  jungle.     Where  surveys  have  been  madn  how 
ever,  or  tires  have  broken  out,  or  timber  has  been  cut  for  any  purpose,  there 
is  a  chance  of  looking  for  mineral-bearing  veins  with  some  hope  of  discovery, 
and  in  Jaffray  township  prospectors  have  been  rewarded  with  gold   hnds  at  a 
number  of  points  in  the  interior  and  away  from  the  water  routes. 

The  south  half  of  lot  15  in  the  tifth  concession  was  under  option  last 
summer  to  Messrs.  Hay  and  Ahn,  and  some  prospecting  work  was  done  upon  Lot  15  in  the 
it.  The  formation  is  green  schist,  with  a  strike  of  northeast  and  southwest,  g/^n  *^"^®* 
"A  bedded  vein  with  a  dip  of  70"'  north  has  been  explored  for  a  length  of  125 
yards,  and  at  the  eastern  end  it  has  been  exposed  by  a  trench  and  crossout- 
ting  for  a  length  of  15  yards.  A  shaft  of  8  by  12  feet  has  been  commenced 
here  which  has  been  sunk  to  a  depth  of  15  feet.  The  vein  matter  is  banded 
quartz  and  schist,  and  pannings  made  by  Mr.  Ahn  showei  many  colors  of  tine 
gold.  However,  it  is  never  safe  to  count  on  the  value  of  these  ores  by  colors 
of  gold,  as  owing  to  the  fineness  of  the  grains  the  actual  yield  miy  prove  to 
be  disappointing.  A  mill  test  is  required  ti  show  their  actual  valu-^.  A 
comfortable  log  building  has  been  put  up  on  the  lot  for  hou^Dg  the  min^jra 
employed  in  the  exploration  work.  The  less^f^s  from  the  Crown  are  Messra. 
dfred  Gaulet,  Albert  Goulet  and  (i    A.  Kobold. 
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Th«  Scramble  111    July    of    last    year    a    discovery    of    gold    was  made  oti    lots  13  and 

14  in  the  sixth  concession,  and  applications  were  made  for  portions  of  both 

lots  by  prospectors  Henry  Benson  and  Andrew  Norman.     An  option  on  the 

locations  was  given  to  S.  V.  Halstead  of  Chatham,  and  prospecting  work  was 

undertaken   to  show  the  extent  and  quality  of   the   mineral-bearing   veins. 

When  I  visited  the  property   on  19th  September    (which   is  known  as  the 

Scramble  mine)  a  shaft  of  6  by  8  feet  was  in  course  of  being  sunk  on  a  large 

bedded  vein  close  to  the   line  between   the  two  lots,  which  had  at  that  time 

reached  a  depth  of  14  feet.     The  formation  is   green  schist,  with   a  strike  of 

northeast  and  southwest,  and  the  Laurentian  rocks  lie  close  to  it  on  the  east 

side.     The  vein  consists  of  banded  quartz  and  schist,  carrying  very  considerable 

quantities  of  iron  and  copper   pyrites,   has  a  width   from  wall  to  wall  at  the 

shaft  of  28  feet,  and  dips  to  the  northwest  at  ah   angle  of   72®.     Free  gold 

„  was  observed  at  several  points  in  the  shaft,  and  panninss  of  the  ore  showed  a 

Prospecting  -i      /.       i  i  •       i  7  r  o 

work  and  mill  tail  of  gold  in  almost  every  instance.     Mr.   Halstead  disposed  of  a  large  por- 

®^  ^'  tion  of  his  interest  in  the  property  to   Mr.    L.    W.   Partridge   of  Detroit,  by 

whom  prospecting  work  was  carried  on  to  the  end  of   the  year.     The  shaft  has 

been  sunk  to  a  depth  of  54  feet,  and  a  cross-cutting  at  that  depth  showed  the 

vein  to  have  a  width  of  27  feet  from  wall  to  wall.     Mr.  Partridge  has  since 

secured  the  title  to  four  locations  of  forty  acres  each  on  the  two  lots,  and  he 

reports  that  mill  tests  of  the  ore  made  at  the  sampling  works  of  Ricketts  and 

Banks  in  New  Jersey,  and  elsewhere,  have  given  very  satisfactory  results.     A 

log  house   has  been  built  on  the   property   for  the    accommodation   of  the 

emplojea. 

GOLD     MOUNTAIN     MINE. 

Numerous  locations  hare  been  taken  up  on  the  west  side  of  Lake  of  the 
Woods,  but  the  only  one  upon  which  work  was  carried   on   last  year  is  what 
tain  mine  on  ^^   known  as  Gold  Mountain  mine.    It  is  situated  on  the  Western  peninsula, 
the^ Western     about    twenty  miles  southwest  of  Rat  Portage,  and  not  far   from  the   line  of 
steamboat  travel  to  the  mouth  of  Rainy  river.      I  left  Rat  Portage  on  Friday 
morning,  September  20,  by  the  steam  tug  Queen,  and  made  the  run  in  a  little 
over  two  hours.     It  was  a  delightful  day,  with  a  clear  sky  and  balmy  air,  and 
the  many  islands  and   headlands   passed  on  the  way  were  resplendent  in  the 
riches  of  their  autumn  foliage.     Taking  the  usual  course  out  of  Rat  Portage 
through   the   Devil's   gap,  we   steered   to    the   southwest,    by   Aylmer   point, 
Thomson's  island  and  Wolf   point  on  the   right,  and    Manitou  and  Whiskey 
island  on   the  left,   and   throusrh  Crow  Rock  channel  between  Crow   R  )ck 
island  and  the  peninsula,  into  Wiley  bay.     The  pilot  supposed  the  mine  to  be 
near  this  sheet  of  water,  and  the  whole   coast  line  was  skirted  to  discover  a 
landing  place,  but  in  vain.     Turning  at  Wiley  point  on  the  south  side  of  the 
bay,  two  canoe  loads  of  prospectors  were  met  who  gave   us   directions.      IVo 
miles  farther  on,  upon  a  headUad  of  chlorite  schist,  th  )  dock  was   reached  and 
the  tug  tied  up.     A  road  leads   two  miles   inland   through   the  woods   to  the 
Uold    Mountain  mine,  on    location  48 P,   the  patent  for  which  was   acquired 
Location 48 P.  five  years  ago  by  E.  V.  Wright  of  Ottawa.     It  lies  between  two  small  lakes, 
one  upon  the  south  and  the  other  upon  the  north  side,  which  occupy  depres- 
sions about  a  hundred  feet  below  the  table  land.     The  lake  upon  the  south  is 
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named  Lily  lake,  from  the  many  lilies  which  grow  in  its  shallow  water,  and 
HHif  to  it  a  neat  boarding  cnmp  has  been  built.  The  formation  ia  a  grt't-nihh 
gray  schist,  having  a  strike  of  northeast  and  southwest,  and  standing  appar- 
ently on  edge,  but  in  the  shaft  that  has  been  sunk  on  the  location  there  is 
said  to  be  a  very  slight  dip  westward.  A  banded  vein  of  (juartz  and  schist  is 
exposed  on  the  steep  bank  of  Lily  lake  and  has  been  traced  across  the  location 
near  to  the  lake  upon  the  northern  side,  a  length  of  nearly  1,500  feet.  The 
foot  wall  is  clearly  defined  for  some  distance  north  of  Lily  lake,  and  measure- 
ments show  the  width  of  the  vein  to  vary  from  25  to  G5  feet.  A  shaft  has 
been  commenced  at  a  point  about  400  feet  from  Lily  lake,  on  the  foot  wall, 
which  is  said  to  have  reached  a  depth  of  30  feet  ;  but  work  upon  it  had  been 
discontinued  a  short  time  before  my  visit  and  it  was  tilled  with  water  to  with- 
in 15  feet  of  the  top.  A  mass  of  white  quartz  is  exposed  by  this  opening 
which  carries  large  (quantities  of  iron  pyrites  and  a  little  copper  pyrites,  and 
I  was  informed  that  assays  of  thirteen  samples  made  by  Prof.  Donald  of 
Montreal  (who  had  examined  the  property)  gave  an  average  of  Sl^'.72  per  ton. 
A  sample  of  the  country  rock  taken  from  the  foot  wall  is  described  by  Dr.  Cole- 
man as  "  a  pale  green,  very  schistose  and  compact  rock  sprinkled  with  cubes 
of  pyrite.  It  consists  mainly  of  quartz  in  very  minute  grains^  and  scales  of 
muscovite  or  sericite,  and  may  be  called  a  sericite  schist."  The  machinery  on 
the  ground  consisted  of  a  24  h.p.  upright  boiler,  two  steam  drills  and  an  Liger- 
aoU  hoist.  The  principal  owners  are  E.  V.  Wright  of  Ottawa  and  James 
Foley  of  Montreal,  and  M.  P.  Wright  was  in  charge  as  manager.  A  number 
of  men  were  employed  getting  out  timber  for  necessary  buildings. 

The  return  was  made  along  the  west  shore  of  the  lake,  through  the  chan- 
nel on  the  west  side  of  Treaty  island  and  around  Coney  island  upon  the  north  — 
which  affords  one  of  the  mostcharming  bits  of  scenery  on  L-^ke  of  the  Woods  — 
and  we  arrived  at  Rat  Portage  at  8  in  the  evening. 

T  H  K     RAT     I'  O  R  T  A  G  K     U  E  O  D  C  T  I  O  N     W  O  K  K  .S. 

I  had  made  several  visits  to  the  Reduction  Works  at  Rat  Portage,  which 

.  •  IT  1    t  •         1  Reduction 

were  in   course   of  reconstruction,    and    1   spent  several   hours   in  them   on  Works  at 

Saturday  previous  to  leaving  for  the  east.  It  has  already  been  stated  that  *  ortage. 
these  works  are  the  property  of  the  Dominion  Gold  Mining  and  Reduction 
Company,  having  been  acquired  with  other  properties  of  the  Black  Jack 
Mining  Company  under  a  sale  by  order  of  the  court.  The  mill  was  built  in 
1890,  and  it  has  since  experienced  several  changes  of  ownership  and  manage- 
ment as  well  as  attempts  at  improvement,  without  however  making  a  return 
of  much  value  for  the  money  and  labor  expended  upon  it.  It  was  indeed  a 
"ramshackle"  concern  from  the  first,  and  the  $75,000  or  $80,000  which  it 
is  said  to  have  cost  was  for  the  most  part  wasted  because  the  men  who  had 
the  spending  of  the  money  were  lacking  in  the  skill  which  an  enterprise  ot 
this  kind  calls  for. 

The  new  owners  have  commenced  with  a  scheme  of  thorough  renovation, 
and  a  capable  and  experienced  man,  Mr.  0.  F.  Purnal),   was  put  in  charge  of  the  plant, 
the  improvements.     The  old  plant  for  milling  the  ore,  which  consisted  of  two 
Stand  ard  pulverizers,  has  been  replaced   with  four  batteries  of  five  stamps 
each,  two  of   them  from   the  works  of    Fraser  lS:  Chalmers,    of   Chicago,   and 
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two  from  the  works  of  Ribon  &  Marche,  of  Jersey  City.  The  foundation  for 
the  batteries  is  built  upon  solid  rock  with  stone  and  cement  mortar,  and 
heavy  timbers  of  British  Columbia  pine.  Each  of  the  mortars  rests  upon 
battery  blocks  constructed  of  plank  set  upon  end  and  spiked  together,  accord- 
ing to  the  most  approved  modern  plan.  The  crushing  plant  consists  of  & 
Blake  and  a  Lynn  breaker,  each  with  a  capacity  of  120  tons  of  ore  per  day. 
Four  bins  with  a  capacity  of  25  tons  each  receive  the  ore  from  the  breakers, 
and  deliver  it  to  the  batteries  through  TuUoch  feeders.  The  limit  of  the 
stamps  however  is  only  50  tons  per  day,  and  in  practice  will  probably  not 
exceed  40  tons.  After  being  washed  out  on  the  amalgamated  plates,  the 
pulped  ore  is  carried  over  a  series  of  concentrating  tables,  of  which  there  are 
provided  for  the  four  batteries  two  Perfection  concentrators,  two  Krupp 
vanners,  three  Frue  vanners  and  three  slime  vanners  ;  and  provision  is  made 
for  putting  in  slime  tables  of  canvas  to  catch  floating  particles  of  gold  should 
they  be  required.  A  four-hearth  reverberatory  furnace  has  been  constructed 
for  treating  the  concentrates,  with  grinders  and  amalgamators,  the  capacity 
of  which  will  be  ten  tons  per  day. 

These  works  have  been  fitted  up  with  a  view  to  treating  ores  mined 
upon  the  Company's  locations  at  various  points  upon  the  lake,  and  also  to  do 
custom  work  for  owners  of  other  properties  should  the  ore  be  supplied.    Their 

Situation  of     situation  on  the  lake  and  close  to  the  line  of  the  Canadian  Pacific  Railway  is 
the  works.  ^  "^ 

well  suited  for  the  delivery  of  ore,  fuel,  etc.,  while  their  proximity  to  the 
town's  electric  works  suggests  the  possibility  of  electricity  being  used  alike 
for  driving  power  and  in  the  treating  processes. 

The    Return    Journey. 
We  had  been  favored  with  very  pleasant  weather  from  the  outset  of  the 
An  equmoxial  ^^^^  until  now.     In  the  six  weeks  since  leaving  Windsor  on  th«  Alberta  we 
were  delayed  only  half  a  day  by  rain  or  wind  ;  and  while  we  experienced  a 
few  days  of  intense  heat,  the  temperature  generally  was  moderate  and  agree- 
able.     The  air  of  those  northern  regions  is  very  invigorating,  and  the  out-of- 
doors  life  that  one  is  obliged  to  lead  who  travels  as  I  did  conduces   to  hard- 
iness and  healthiness.     But  the   regular  equinoxial   storm  was  now  due,  and 
at  noon  of  Saturday,   21st   September,  it   set   in  with    a   downpour  of  rain. 
The  rain  fell  heavily  the  whole   afternoon,   until  the  train    carried  us  out  of 
Rat  Portage  at  18  o'clock  in  the  evening;  it   continued   to  fall  all  night;  it 
was  coming  down  in  torrents   next   morning  when  the  train   arrived  at  Port 
Arthur  ;  and  it  kept  on   without  cessation  there  all   day,  until   nearly  mid- 
night, when  the  rain  gave  place  to  a  strong  gale  of  wind. 
Atrip  to  The  prospect  of  a  sail  out  to  Silver  Islet  and  to  Black  bay,  which  Cro»vn 

^*'d^B/^^k^       Timber  agent  Munro  had  planned,  did  not  look  very  promising  ;  but  by  noon 
bay.  the  wind   had   abated   somewhat,    and   at  1.30   p.m.  we  started   out   on  the 

staunch  steam  tug  Georgina,  Oapt.  Nicholas  Marin.  A  steamer  with  two 
sailing  vessels  in  tow  was  met  near  Thunder  cape  ;  the  vessels  had  been 
disabled  in  the  gale,  and  were  going  in  to  port  for  repairs.  Outside  of  the 
•  ape  a  heavy  sea  was  on,  but  the  Georgina  rode  the  waves  splendidly,  and 
brought  us  to  Silver  Islet  dock  in  two  hours.  Next  morning  she  continued 
east  by  Edward's  island,    where   work    had  been   done  upon  a   silver  mine  in 
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1892,  aud  thence  into  Black  bay,  where  I  liad  an  opportnnity  of  seeinj^ 
extensive  beds  of  brown  sandstone  underlying  a  mass  of  trap  overllow. 
Farther  north,  on  the  east  shore  of  the  bay,  is  a  deposit  of  magnetic  iron 
sand  extending  for  half  a  mile  or  more  along  the  beach.  Like  the  deposit  at 
Moisie  on  the  river  St.  Lawrence,  it  contains  a  small  percentage  of  titanium, 
and  is  probably  untit  for  usa  Mixed  with  it  also  are  minute  grains  of 
garnet,  which  look  beautiful  under  the  glass.  We  got  back  to  Silver  Islet 
harbor  Tuesday  night,  and  Wednesday  forenoon  Mr.  James  W.  Gross  (who  is 
in  charge  there)  showed  us  over  the  old  workings  on  the  islet  and  also  the  mill 
upon  the  mainland.  Many  interesting  particulars  of  Silver  Islet  from  begin- 
ning to  close  of  that  enterprise  were  given  me  by  Mr.  Cross  and  Capt.  Marin, 
both  of  whom  had  been  employed  at  the  works  from  the  commencement  of 
operations,  and  I  had  hoped  to  make  use  of  them  in  this  Report  in  writing  a 
narrative  of  the  great  mine  ;  but  failure  to  procure  other  materials  necessary 
for  the  completion  of  that  task  has  obliged  me  to  defer  it  for  a  time.  We 
reached  Port  Arthur  early  in  the  afternoon. 

I    had  in  view  a   visit   to  the  newly  discovered  gold   property   of  the  rpj^^  j,^^^  ^^.^^ 
McKellar  Brothers  near  Jackfish  bay  on  the  journey  eastward,  but  learned  K^'^^  "^i"*^ 
on  returning  to  Port  Arthur  that  prospecting  operations  had  ceased  there  on 
the  Saturday  evening  previous  and  that  owing  to  the  heavy  storm,  which  had 
destroyed  all  the  canoes  and  small  boats  on  Jacktish  bay,  it  would  be  exceed, 
ingly  difficult  to  get  to  the  locations.      Mr.  Peter  McKellar  of   Fort  William,  An  mterviMW 

who   had    iust    returned  from    the    mine,  cave  me  an  account   of  the  work  ^''  i'-  n ^*''^ 
•^  "  ivicKellar. 

which  had  been  done  in  exploring  the  veins,  and  the  followin//  statement  is 
given  as  supplemental  to  the  report  of  Dr.  Ooleman,  who  visited  the  locations 
about  the  middle  of  August. 

'•  Locations  567,  568  and  569R  have  been  surveyed  within  four  miles  of  Description  of 
the  Canadian  Pacific  Railway  at  Jackfish  bay,  as  shown  by  the  surveyor's     ®  "^^  *""*' 
sketch — R569    being  the    westerly,  R568  the  easterly  and    R567  the  mid«ll  i 
one  of  the  three  locations.      The  tirst  discovery  of  gold   was  made  upon  the 
last  named  in  June  of  this  year,  specimens  from   which  were  shown   to  my 
brother  Donald  by  an  Indian  ;  and  after  testing  the  ore  and  examining  the 
vein  the  Indian's  rights  were  purchased.     A  further  examination  was  under- 
taken by  Donald  and  myself,  and  tests  were  made  which  resulted  in  furtlwr 
discoveries.     A  surveyor  and  five  men  were  employed  to  lay  out  the  thn  e 
locations,  but  owing  to  the  dense  growth  of  timber,  chiefly  birch,  it  took  two 
weeks  to  complete  the  work.     All  the  timber  there  is  green,  no  fire  havinj.; 
touched  it,  and  although  the  trees  are  not  large  they  spread  wide,  a  number 
wrowinfy  Irom  the  same  roots,  and  the  work  of  running  linea  is  very  ditficult 
in  consequence.     The  first    work  of  exploration  was  done  on  567R,  with  u  Kxplurfttlon 
party  of  fourteen  men.      The  country  rock  is   Huronian,  composed  of  grn<  n  ^^'^  carried 
schists,  but  the  selvage  of  the  vein  is  a  talcose  schist  varying  in   width  from 
30  to  60  feet.     The  quartz  is  sometimes  enclosed  in  this  schist  and  again  runn 
on  either  side  of  it.     It  occurs  in  lenses,  alternating  with  the  slate  or  mixed 
with  it ;  but    at  the  western  end,  in  569R,  the  quartz  is  nearly  solid.     At 
first  it  was  supposed  to  be  a  bedded  vein,  running  with  the  formation,  but 
later  work  leads  to  the  belief  that  it  is  a  fissure  vein.     Oross-cuts  on  the 
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mid  die  vein  show  it  to  dip  45°  south  ;  on  the  west  location  the  dip  is  much 
sttreper,  being  nearly  vertical  in  places,  ranging  from  45°  to  90°.  The 
general  course  is  about  east  northeast  and  west-southwest,  and  we  have  traced 
it  by  cuttings  for  about  a  mile — across  the  whole  of  567  and  portions  ot  568 
and  569.  Six  cross-cuts  were  made  on  567,  one  of  which  was  sunk  in  the 
middle  to  eight  feet.  At  this  point  the  vein  is  35  feet  wide,  composed  of 
quartz  and  slate  and  all  of  it  carrying  auriferous  sulphurets,  and  free  gold 
was  obtained  by  washing.  All  the  other  cuttings  proved  a  width  of  not  less 
than  20  feet.  On  568  two  openings  were  made^  showing  a  width  of  20  feet 
of  quartz  and  slate,  carrying  gold  ;  the  eastern  end  on  this  location  is  covered 
with  boulders  and  drift.  On  569  three  points  were  cross-cutted  and  several 
pits  were  sunk.  Two  of  the  cuttings  showed  20  feet  of  quartz  and  only  a 
little  of  slate.  At  eight  chains  from  the  line  part  of  the  vein  is  deflected 
towards  the  west-northwest,  crossing  the  formation  in  a  zig-zag  line  for  at 
least  100  feet,  and  then  continues  nearly  west  until  it  is  lost  under  the  drift; 
the  other  part  of  the  vein  continues  along  the  line  of  bedding.  Two  pits 
have  been  sunk  on  569,  one  of  which  is  20  and  the  other  25  feet  wide  and 
eioht  feet  deep.  Altogether  about  200  tons  of  ore  have  been  raised  of  good 
mill  rock,  and  all  the  work  was  done  from  26th  August  to  21st  September. 
A  mountain  600  feet  above  the  level  of  lake  Superior  at  two  miles  from  the 
water's  edge  crosses  the  properties  in  a  west-southwest  and  east  northeast 
direction,  and  the  vein  lies  parallel  with  it  for  half  a  mile,  near  its  crest  on 
the  middle  location  and  100  feet  below  on  the  western  one.  The  land  falls 
away  in  a  succession  of  benches  down  into  the  valley  at  the  north  end  of 
Jackfish  lake  or  Inner  bay,  while  between  the  latter  and  Jack  fish  bay  is  a 
ridge  of  granite  about  500  feet  high.  A  ton  of  ore  has  been  taken  out  to  the 
railway  station  for  a  mill  test,  the  results  of  which  will  determine  the  next 
course  to  be  taken.  We  are  confident  from  the  hundreds  of  tests  made  by 
pulverizing  in  a  mortar  and  washing  out  the  free  gold  that  the  yield  will  be 
satisfactory.  The  ore  is  well  charged  with  iron  and  copper  pyrites  and 
galena,  and  even  where  the  quartz  seemed  to  be  white  it  is  found  when  broken 
to  carry  sulphurets.  The  total  area  of  the  three  locations  is  480  acres,  and 
further  prospecting  is  to  be  carried  on." 

As  a  result  of  the  tests  a  company  has  been  organized  to  work  the  properties 
under  the  title  of  the  Empress  Gold  Mining  Company,  with  a  capital  stock  of 
$100,000,  nearly  all  of  which  has  been  taken  up  at  Port  Arthur,  Fort  William 
and  Rat  Portage,  and  preparations  are  going  forward  to  sink  one  or  more 
shatts  and  to  pat  up  a  ten-stamp  mill. 

Thursday  morning,  26th  September,  I  resumed  the  journey  east  by  rail, 
reached  Sudbury  next  morning  and  spent  part  of  the  day  at  the  Canadian 
Copper  Company's  works.  Saturday  I  visited  the  Bonanza  Nickel  Mining 
Company's  gold  mine  near  lake  Wahnapita^,  where  the  diamond  drill  was 
prospecting  a  large  vein  under  the  management  of  Mr.  Roche,  of  which  an 
account  is  given  elsewhere  ;  and  being  detained  at  the  camp  by  a  storm  of 
rain  and  sleet,  1  did  not  arrive  at  Toronto  until  Wednesday  evening,  2nd  of 
October.  a.    n. 


SECTION  IV. 

THE     NEW     OJ>JTARIO.'' 

The  New  Ontario  is  a  title  which  in  the  common  ase  describes  all  that  KxU-nt  of.the 

part  of  the  Province  lying  beyond  the  Mattawan  and  French  rivers,  and  the  ^^  ""' 

Nipissing,   Huron  and    Superior    lakes,   to    the  north  and   west  boundari»'B« 

These  boundaries,  now  clearly  defined  and  established  by  an  Inperial  statute, 

were  for  nearly  twenty  years  a  subject  of  keenly  waged  dispute  between  the 

Governments  of  Ontario  and  the  Dominion  ;  and  at  one  time,  after  Manitoba 

had  been  projected  into  the  quarrel,  feeling  ran  so  high  that  recourse  to  arms 

was  imminent.     The  extent  of  country  involved  in  this  dispute,  while  very 

much  larger,  is  perhaps  not  less  valuable  in  it?  resources  of  timber  and  minerals 

than  the  region  in  dispute  between  (luiana  and   Venezuela,  over  which  tlir 

.  .  ,        i^nil  now  its 

two  great  Anglo-Saxon  nations  were  just  now  talking  of  war.  In  one  im-  boundaries 
portant  particular,  too,  there  is  a  close  parallel  in  the  conduct  of  the 
nejj  )tiatioa3.  The  President  of  "lihe  United  States  has  nimed  Oommissioners 
to  determine  what  is  the  true  divisional  lino  between  British  Guiana  and 
V»;nezuela  ;  and  this  work  being  done,  he  declares  it  will  be  "  the  duty  of  the 
United  States  to  resist  by  every  means  in  its  power,  as  a  wilful  agression 
upon  its  rights  and  interests,  the  appropriation  by  Great  Britain  of  any  lands 
or  the  exercise  of"  governmental  jurisdiction  over  any  territory  which,  after 
investigation,  we  have  determined  of  right  belong  to  Venezuela."  The 
G  )vernment  of  Canada  also,  at  an  early  stage  in  the  negotiations  with  Ontario, 
and  before  any  limits  were  proposed  or  discussed,  appointed  a  commissioner 
and  authorized  him  to  proceed  and  trace  out,  survey  and  mark  the  boundaries 
on  the  west  and  north  of  the  f  rovince  according  to  the  specific  and  definite' 
instructions  given  to  him.  The  same  arbitrariness  appears  in  both  cases  ;  but 
in  the  action  of  the  Government  of  Canada  in  1872  there  was  a  tangible 
interest  at  stake,  and  in  the  action  of  the  Govc^rii  nent  of  the  United  States 
in  1896  there  is  nothing  but  a  sentiment.  Had  the  (Jovernment  of  Ontario 
tamely  acquiesced  in  the  instructions  issued  froen  Ottawa,  instead  of  vigor- 
ously contesting  their  claim  to  the  final  award,  it  would  have  meant  to  this 
Province  the  loss  of  100,000  square  miles  of  territory. 

The  New  Ontario  lies  within  boundaries  dejlarei  by  the  Imperial  Parlia-  ,^n,i  (ipf,n#N| 
ment  in  1889,  in  an  Act  passed  in  accordance  with   the  terms  of  an  address  *JJj,[[^^  .  (,^  ^ 
from  the  Senate  and  Commons  of  C  inada  presented  to  the  Queen  in  that  year.  mittc-«  of  the 
These  boundaries  are  substantially  the  same  as  those  agreed  upon  in   K^TS,  in  c«Jncil. 
the  award  of  the  arbitrators  appointed  by  the  Dominion  and  Ontario  Govern- 
ments, but  subsequently  repudiated  by  the  Dominion  Government ;  and.  m 
far  a?  they  go,  they  are  identical  with  the  boundaries  found   by  the  Judicial 
Committee  of  the  Pivy  Council  in   1S84.      In  the  schedule   to  the   Imperial 
Act  they  are  described  as  follows  : 

•'  Commencing  at  the  point  where  the  international  boundary  between  th« 
United  States  of  America  and    Canada  strikes  the  western  shores  of  Jake 

t^A  paper  read   before  the   Hamilton    Asstxjiation,  in  the  city  of  Hamilton,  January 


192 


Superior,  thence  westerly  along  the  said  boundary  to  the  northwest  angle  of 
the  Lake  of  the  Woods,  thence  along  a  line  drawn  due  north  until  it  strikes 
the  middle  line  of  the  course  of  the  river  discharging  the  waters  of  the 
lake  called  lake  Seul,  or  the  Lonely  lake,  whether  above  or  below  its 
confluence  with  the  stream  flowing  from  the  Lake  of  the  Woods  towards  lake 
Winnipeg,  and  thence  proceeding  eastward  from  the  point  at  which  the  befoie 
mentioned  line  strikes  the  middle  line  of  the  course  of  the  river  last  aforesiid, 
along  the  middle  line  of  the  course  of  the  same  river  (whether  called  by  the 
name  of  English  river  or,  as  to  the  part  below  the  confluence,  by  the  name  of 
the  river  Winnipeg)  up  to  lake  Seul,  or  the  Lonely  lake,  and  thence  along 
the  middle  line  of  lake  Seul  or  Lonely  lake  to  the  head  of  that  lake,  and 
thence  by  a  straight  line  to  the  nearest  point  of  the  middle  line  of  the  waters 
of  lake  St.  Joseph,  and  thence  along  that  middle  line  until  it  reaches  the  foot 
or  outlet  of  that  lake,  and  thence  along  the  middle  line  of  the  river  by  which 
the  waters  of  lake  St,  Joseph  discharge  themselves  to  the  shore  of  the  part  of 
Hudson  bay  commonly  known  as  James  bay,  and  thence  southeasterly,  follow- 
ing up  the  said  shore  to  a  point  where  a  line  drawn  due  north  from  the  head 
of  lake  Temiscaming  would  strike  it,  and  thence  due  south  along  the  said  line 
to  the  head  of  the  said  lake,  and  thence  through  the  middle  channel  of  the 
said  lake  into  the  Ottawa  river,  and  thence  descending  along  the  middle  of  the 
main  channel  of  the  said  river,"  etc.  to  a  stone  boundary  on  the  north  bank 
of  lake  St.  Francis  in  the  St.  Lawrence  river. 

The  eastern  boundary  of  the  Province  was  first  determined  in  1791  by 
the  Imperial  Order  in  Council  establishing  the  Provinces  of  Upper  and 
Lower  Canada,  including  the  section  of  it  from  the  head  of  lake  Temiscaming 
defined  by  "  a  line  drawn  due  north  until  it  strikes  the  boundary  line  of  the 
Hudson  bay."  The  exact  starting  point  of  this  line  was  finally  fixed  in  1872, 
by  agreement  between  the  Governments  of  Ontario  and  Quebec,  in  1873  anc 
1874  it  was  survej  ed  Ak.  far  north  as  the  height  of  land  by  joint  commissioners 
appointed  for  the  purpose,  and  in  1874  the  line  was  ratified  by  the  Le^is 
latures  of  the  two  Provinces.  As  laid  down  on  the  maps,  it  starts  from  the 
parallel  of  47*^  33'  48"  37'"  and  is  as  nearly  as  may  be  along  the  meridian  o 
79*^  30'  west  from  Greenwich.  The  western  boundary  is  the  meridian  of  th( 
Northwest  Angle  of  Lake  of  the  Woods,  and  the  joint  commissioners  undei 
the  Treaty  of  Ghent  ascertained  this  point  to  be  in  latitude  49°  23'  55"  nortl 
and  in  longtitude  95®  14'  38"  west  from  Greenwich."  The  New  Ontario  there 
fore  extends  across  15°  44'  38"  of  longtitude,  which  on  the  latitude  of  50' 
measiires  701  statute  miles.  ^ 

The  greatest  breadth  from  north  to  south,  measured  from  the  mouth  o 
the  Spanish  river  in  Georgian  bay  to  the  mouth  of  the  Albany  river  in  Jame 
New  Ontario,  y^ay  (or  say  Irom  46'  15'  to  52°  30'  north  latitude)  is  about  430  miles,  and  tli. 
least  is  along  the  western  boundary,  where  it  is  only  about  80  miles.  Fron 
the  mouth  of  Pigeon  river  on  the  Minnesota  boundary  to  the  foot  of  lake  St 
Joseph,  near  the  meridian  of  90°,  it  is  about  215  miles;  from  Fort  Michi 


Eastern  and 

western 

boundaries. 


Length, 
breadth  and 
area  of  the 


'^Report  of  the   CommisHioners  under   the  Treaty  of   Ghent  made  23  October,  IH'iC 
Hertslet's  Treaties,  vol.  xiii.,  pp.  898-9. 

•'The  lengtli  of  a  decree  of  longtitude  on  the  parellel  of  50°  is  285,171  feet,  or  about  44.4 
English  statute  miles. 
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picoten  on  the  east  shore  of  lake  Superior  to  Henley  House  on  the  Albany 
river,  along  the  meridian  of  85*,  it  is  about  240  miles  ;  and  the  average 
breadth  is  probably  250  miles.  The  area  has  been  variously  estimated  ;  it 
is  not  less  than  150,000  square  miles,  and  it  may  be  175,000  square  miles. 
Even  at  the  lower  of  these  estimates  it  is  larger  than  Minnesota  ami  Wisconsin 
by  16,000  fquare  miles,  larger  than  Wisconsin  and  Michigan  by  44,0()0  square 
miles,  larger  by  7,000  square  miles  than  three  States  the  size  of  New  York, 
and  larger  than  our  part  of  Ontario  south  of  the  French  and  Mattawan  rivers 
by  100,000  square  miles.  The  passen^^'er  triin  on  the  Canadian  Pacific  Hail- 
way  which  leaves  Mattawa  at  che  mouth  of  the  Mattawan  river  at  8. 1 1  o'clock 
Monday  evening,  and  goes  at  a  speed  including  all  stops  of  25  J  miles  per  hour 
— through  North  Bay  and  Sudbury,  coasting  the  north  shore  of  lake  JSuperior 
195  miles  from  Heron  Bay  to  Fort  William,  and  on  through  Hat  Portage  at 
the  foot  of  Lake  of  the  Woods — does  not  reach  fngolf  station  near  the  Ontario 
and  Manitoba  line  until  11.57  am.  on  Wednesday.  But  the  length  of  the 
run  is  1,004  miles. 

From  these  tigures  and  comparison.s  it  is  seen  that  the  Nnw  Ontario  is 
a  large  country — doubtless  much  larger  than  most  of  us  down  here  have  ever 
conceived  or  suspected,  for  I  think  it  must  be  confessed  that  even  the  best 
informed  among  us  have  a  great  deal  yet  to  learn  of  its  lengths  and  breadths, 
as  well  as  of  its  physical  aspects  and  varied  resources. 


Geolooic    History    ok    tuk    Region. 

But  is  not  the  title  of  the  New  Ontario  something  of  a  misnomer  ?  May  The  primitire 
we  not  say  that  it  is  really  the  Old  Ontario  1  Is  it  not  the  very  oldest  p.irt  contiaent. 
of  our  continent,  and  has  it  not  furnished  the  materials  out  of  which  not  alone 
this  lower  Ontario  but  many  States  across  the  great  lakea  have  been  built 
up]  Almost  the  whole  extent  of  it,  all  excepting  a  portion  of  the  Hudson 
Bay  slope  and  a  small  area  around  lake  Temiscaming,  is  a  mountain  built 
country.  Through  long  cycles  of  time  the  most  conspicuous  physical  feature 
in  North  America  was  the  high  range  of  Archjean  rocks  which  swept  in  a 
magnificent  curve  through  what  is  known  in  our  time  as  the  regions  of  Labra- 
dor, Quebec,  Ontario  and  the  Northwest  Territories,  around  the  head  of  Hud- 
son bay,  from  the  Atlantic  ocean  in  the  east  to  the  Arctic  in  the  north.  Th»»8e 
rocks  covered  an  area  of  over  2,000,000  square  miles,  and  we  can  hardly  guesa 
the  height  to  which  they  were  raised  by  the  forces  that  heaved  them  into 
mountain  masses  long,  it  may  be,  before  there  was  any  sea.  The  average 
elevation  is  from  1,500  to  1,600  feet  above  the  present  sea  level  according 
to  Logan,  and  probably  less  than  1,000  feet  according  to  Selwyn  There  are 
many  points  of  2,500  to  3,000  feet ;  in  the  Adirondack s  are  mountains  more 
than  5.000  feet  above  the  sea  ;  and  along  the  eastern  and  northern  coasts  of 
Labrador  are  chains  estimated  at  heights  from  5,0'JO  to  10,000  feet.  It  ia 
supposed  that  the  denuding  forces  were  not  so  great  or  so  active  in  Labrador 
as  farther  west ;  and  having  in  view  the  immense  extent  of  the  sedimentary 
formations,  from  at  least  the  base  of  the  Huronian  upwards  through  the  Cam 
brian,  Silurian  and   Devonian  systems  U  the  relatively  recent  glacial  drift, 
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The  Lauren - 
tian  system  as 
defined  by 
Logan . 


which  cover  the  region  of  the  lakes  and  beyond  them  south  and  west  to  a 
depth  in  places  of  many  thousands  of  feet,  and  the  fact  that  the  materials  of 
all  these  excepting  part  of  the  limestones  were  derived  from  the  ancient  rocka 
of  the  north,  the  conclusion  appears  to  be  irresistible  that  the  range  or  ranges, 
for  probably  there  were  several  parallel  ones,  must  have  reached  a  lofty  height 
throughout  their  whole  extent.  Logan  about  forty  years  ago  gave  to  this 
primitive  nucleus  of  the  continent  the  name  Laurentian,  from  the  rocks  which 
compose  it  forming  the  high  mountainous  country  known  as  the  Laurentides^ 
which  extend  for  nearly  a  thousand  miles  north  of  the  river  St.  Lawrence  from 
Quebec  into  Labrador.  He  maintained  that  the  rocks  of  the  Laurentian  sys- 
tem are  almost  without  exception  old  sedimentary  beds  which  by  action  of 
heat  have  become  highly  crystalline,  composed  of  schists,  felspars,  quartzites 
and  limestones,  with  intrusive  masses  of  granites,  syenites  and  diorites,  and 
that  their  aggregate  thickness  is  not  less  than  30,000  feet.  It  seems  probable 
however  that  a  number  of  the  rocks  which  L92;an  has  described  as  stratified 
are  of  purely  igneous  origin,  and  that  their  foliated  structure  is  a  result  of 
folding  and  shearing  when  under  great  pressure  they  were  being  laised  into 
mountain  forms.  The  finegrained  hornblende-gneisses,  the  mica-gneisses  and 
the  chlo rite-gneisses  are  of  this  class,  and  are  often  traced  into  massive 
granites  and  granitoid  gneisses,  which  are  clearly  igneous.  "  All  ojt  these 
Views  of  Van  rocks,"  Van  Hise  says,  "  are  completely  crystalline.  None  of  them  show  any 
unmistakeable  evidence  of  having  been  derived  from  the  sedimentaries,  but 
many  can  be  traced  with  gradations  into  massive  rocks,  and  therefore  the 
greater  proportion  of  them  are  igneous,  if  a  completely  massive  granular  struc 
ture  be  proof  of  such  an  origin."^  So  also  Dr.  Adams  affirms  that  the  indis- 
tinct foliation  of  the  fundamental  gneiss — a  term  used  to  designate  the  lower 
portion  of  Logan's  Lower  Laurentian, — is  not  in  many  cases  "  a  survival  of 
original  bedding,  but  is  clearly  due  to  movements  in  a  plastic  mass."  Of  the 
upper  portion  of  the  Lower  Laurentian,  known  as  Logan's  Grenville  series,  Dr. 
Adams  appears  to  think  that  the  crystalline  limestones  and  gneisses,  while 
showing  great  dynamic  action,  are  in  all  probability  made  up  in  part  if  not 
wholly  of  sedimentary  material,  often  occurring  in  well  defined  bands  or 
layers  like  the  strata  of  later  formations.  But  as  regards  the  so-called  Upper 
Laurentian,  which  embraces  the  Anorthosite  or  Norian  series  of  Logan,  his 
view  is  that  their  igneous  and  intrusive  character  is  well  established  ;  and 
that  while  they  frequently  show  a  distinct  and  often  a  perfect  foliation,  they 
are  but  eruptive  masses  which  have  found  their  way  upward  by  cutting  the 
rocks  of  the  fundamental  gneiss  and  the  Grenville  series,  in  many  cases  being 
thrust  between  the  bands  or  strata  of  the  latter  in  directions  of  least  resist- 
ance and  having  foliation  induced  in  them  under  pressure  while  deeply  buried 
and  very  hot,^  The  iact  is  however  that  there  are  many  points  upon  which 
the  authorities  are  not  yet  agreed,  either  as  regards  the  origin,  ag(^,  clasHifica- 
tion  or  nomenclature  of  the  older  rocks 
SucceHBJvf;  For  the  present  purpose  it  is  enough  to  be  assured  that  while  there  arc 

their  origin,      large  areas  in  which  eruptive  masses  of  granite  and  gneiss  have  penetrated 


and  Dt. 
Adams. 


< Journal  of  Geology,  vol.  i.,  p.  115.        'lb.  pp.  328-384. 


195 


Ihe  Huronian  rocks  and  thrown  them  into  folds,  proving  thus  their  later  age, 
in  general  the  reverse  is  the  case  — the  Huronian  resting  unconformahlj  on 
the  Laurentian  and  being  therefore  of  later  origin  ;  that  the  Cambrian, 
Silurian  and  Devonian  systems  are  in  regular  order  more  recent  than  the 
Huronian  ;  and  that  these  successive  systems  of  rocks  have  been  built  out  of 
the  ruins  of  the  underlying  ones. 

In  the  course  of  secular  cooling,  it  may  safely  be  Etssumed,  the  crust  of 
the  earth  became  folded  hy  contraction  to  form  high  mountainH  and  deep 
valleys,  and  when  after  the  lapse  of  long  ages  the  temperature  had  fallen  to 
the  point  at  which  water  might  form  and  Hccumulate  the  processes  of  degra- 
dation and  upbuilding  must  liave  gone  forward  rapidly.  The  atmosphere, 
the  i»ins  and  the  hot  waters  loecame  effective  agencies  in  altering  the  phyhical 
features  of  the  earth  by  erosion,  and  the  fundamental  rocks  began  to  be 
covered  by  the  sedimentaries.  But  the  internal  forces  were  active  yet  and 
for  ages  after  ;  the  mountain-making  folding  continued,  and  great  masses  of 
ignrous  rocks  were  intruded  into  the  cooling  crust  or  extruded  upon  it.  The 
waters  of  the  sea  grew  in  volume,  the  Arclueau  highlands  subsided,  and  once 
or  twice  in  their  history,  if  not  cftener,  they  were  over  a  very  large  extent 
submerged.  In  that  sea  the  Huronian  rocks — possibly  a  portion  of  the  Huronian 
Laurentian  also,  and  the  foliated  members  of  it  certainly  if  they  are  sedi 
mentary — were  laid  down,  but  we  have  no  data  for  calculating  their  mass. 
The  Huronians  extended  ovei'  large  areas  to  the  north  and  south,  much  of 
which  is  hidden  by  overlying  deposits  ;  in  Uie  typical  region  north  of  lake 
Huron  their  tliicknesw  was  computed  by  Murray  to  be  18,000  feet,  aid  their 
aggregate  thickness  as  originally  laid  down  may  liave  been  not  less  than  40,- 
000  or  50,000  feet.  At  two  successive  periods  in  their  history  the  rocks  of 
this  great  system  were  folded  and  tilted  into  mountain  forms,  followed  hy 
t'.'o  long  periods  of  active  erosion  during  which  the  denundation  was  deep 
enough  to  remove  the  entire  series  in  places,  and  wear  the  mountains  down 
to  stumps.  How  far,  if  at  all,  glacial  agencies  operated  in  this  cutting  down 
and  carrying  away  of  Huronian  material  to  construct  new  systems,  there  is 
no  means  of  determining  ;  but  there  is  nothing  improbable  in  the  supposition 
that  they  were  as  active  in  those  early  ages  of  the  earth  as  they  have  been 
in  the  later  period,  the  record  of  which  the  ioe  has  so  left  written  upon  the 
face  of  the  rocks  that  we  may  read  it. 

Following  the   Huronian  system   by  the  classitication  of  the  Canadian 

gfolosists,  there  come  next  in  order  the  formations  of  the  Cambrian  system, 

.-,..  1T-.J  •!_  L'l  Cambrian, 

embracing  the  Animikie,  Nipigon  and   Potsdam,  with  an  ag«;regate  thickness 

of  54,000  feet  according  to  some  measurements,  and  of  63,000  feet  according  to 

otheis.     The  Nipigon  alone  has  a  thickness  computed  at  50,000  feet,  com- 

prsed    almost    wholly    of   gabbros,   dia>)ase8,    amygdaloids    and    lavas   ejected 

through  fissure    and  crater  during  a  long  period  of   volcanic    activity,    and 

resulting  in  the  great  east  and  west  synclinal  which  forms  the  basin  of  lake 

Superior. 

After  the  Cambrian    rocks  come  those    of  the  Silurian  systena  with    a  jjiiu^an  aod 

thickness  in  lower  Ontario  of  over  4,000  feet,  and  after  theae  we  have  a  few  Devonian. 
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formations  of  the  Devonian  with  a  thickness  of  600  feet,  the  most  recent  of 
which  are  probably  older  than  lake  Huron,  lake  Erie  or  lake  Ontario. 

Now  from  the  close  of  the  Laurentian  system  considerable  areas  of  our 
so-called  New  Ontario  have  been  dry  land  ;  and  what  length  of  time  elapsed 
Relative  ages  in  the  interval  between  the  end  of  the  Laurentian  age  and  the  deposition  of 
systems.  ^^^    Ohemung  and  Portage    beds,  which  are  the  most  recent    of  the    lower 

Ontario  formations,  we  may  possibly  conceive  when  it  is  ascertained  that  the 
aggregate  thickness  of  the  rocks  is  18  to  22  miles.  Or  if  we  take  only  the 
period  from  the  close  of  the  Nipigon  formation,  during  which  fully  three- 
fourths  of  the  New  Ontario  was  dry  land,  and  all  except  the  pre-Cambrian 
portion  of  lower  Ontario  was  under  the  sea,  we  find  that  enough  time  had 
elapsed  for  the  deposition  of  strata  more  than  a  mile  in  thickness.  And  that 
time  must  have  been  relatively  long,  as  none  of  the  rocks  are  of  igneous 
origin  ;  all  are  sedimentary. 

Obviously  therefore,  when  looked  at  from  the  geological  point  of  view, 
the  title  of  the  New  Ontario  is  something  of  a  misnomer. 

How  does  it  appear  when  looked  at  in  the  light  of  modern  history,  of 
written  documents  and  annals  ? 


Early  settle- 
ments in 
Bouthern 
Ontario. 


Posts  of  the 
fur  traders  in 
the  north. 


Its    Human    History. 

There  are  few  places  in  southern  Ontario  whose  beginnings  cannot  be 
found  within  the  limits  of  a  century.  Fort  Frontenac,  on  the  site  of  Kingston, 
was  built  in  1673,  and  Fort  Kouille,  on  the  site  of  Toronto,  about  1750,  and 
these  were  the  only  important  posts  in  our  part  of  the  country  during  the 
French  occupation.  There  were  no  settlements  worthy  of  mention  excepting 
those  on  the  Detroit  river  until  after  Canada  had  been  acquired  by  the  Bri- 
tish ;  and  then  the  earliest  were  those  formed  by  the  loyalists  at  the  close  of 
the  American  war  for  independence.  Kingston  and  Niagara  were  the  first 
towns,  and  they  date  their  origin  from  1783.  The  first  houses  in  Toronto 
were  built  in  1794,  and  the  town  plot  of  Hamilton  was  not  laid  out  until 
1813. 

But  in  the  New  OAtario  of  the  north  the  fur  traders,  both  French  and 
English,  began  active  business  more  than  two  centuries  ago,  and  many  forts 
and  posts  were  established  throughout  the  region.  The  Hudson's  Bay  Com- 
pany obtained  its  charter  from  Charles  11.  in  1670,  and  throughout  the  ter- 
ritory known  as  Rupert's  land  it  was  active  and  dominant  for  a  period  of  two 
hundred  years,  or  until  the  surrender  of  the  territory  to  the  Queen  in  1869, 
at  which  time  it  occupied  about  twenty-five  forts  and  trading  posts  within 
Ontario  limits.  Fort  Albany,  at  the  mouth  of  Albany  river,  was  built  by 
this  company  in  1683  or  1684,  Henley  House  on  the  same  river  in  1744,  and 
in  1730  a  fort  upon  the  Moose  at  or  near  where  Moose  Factory  now  stands. 
But  the  French  traders  were  earlier  on  the  field  than  the  English,  and  for 
nearly  a  century  they  occupied  a  much  larger  extent  of  it.  In  1673,  the 
same  year  in  which  Fort  Frontenac  was  built,  they  established  two  trading 
posts  near  the  parallel  of  60°,  one  on  the  Abitibi  river  and  the  other  on  the 
Missinaibi.      The    intrepid    explorer,    Daniel    Dulhut,    whoso    name   is    pro 
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served   in   Duluth,   built  a   fort   at  the   mouth   of   the   Kaministiquia  river 

^n  1678,  and  called  it  Caminiatoygan  ;  and  before  1G84  he  built  another 
Par  inland,  the  site  of  which  is  supposed  to  be  at  the  foot  of  lake 
It.  Joseph,  on  the  northern  boundary.  The  French  also  built  a  fort  at 
the  mouth  of  the  Moose  river  in  1G86,  and  a  post  at  the  foot  of  Abitibi  Rivalries  of 
ake  before  1688.  Their  post  at  Sault  Ste.  Marie  ^as  established  in  IndViigTish. 
.670,  three  ysars  before  Fort  Frontenac  was  built;  and  in  1731  they  had 
reached  the  head  of  Rainy   river,  where  La  Verandrye  built  Fort  St.  Pierre, 

[the  ruins  of  which  are  yet  visible  under  the  shadow  of  stately  trees,  which 
lave  grown  from  seed  to  maturity  since  the  time  it  was  deserted.''      Tin*  site 

|of  Fort  St.  Pierre,  as  well  as  that  of  Fort  Frances,  two  or  three  miles  below 
it,  is  one  of  the  most  beautiful  in  the  New  Ontario. 

But  with  the  loss  of  Canada  the  activity  and  enterprise  of  the  French 
traders  passed  away,  the  blithe  and  hardy  coureurs  des  bois  were  Kcattered, 
md  for  the  next  twenty  years  the  Hudson's  Hay  Company  enjoyed  a  monopoly 
)f  the  trade  in  peltries   with   the    Indians,  saving  the  extent  to  which  a  few 

[individual  merchants  and   small   companies   in  Montreal  were  able  to  send 

[their  agents  and  goods  into  the  country. 

In  1783  however  a  new   competitor  arose  when  the  Northwest  Company  The 
ras  organized,  and  until  the  two  companies  united  in  1821  their  rivalry  was  Co^.J^^y 

[a  strife  that  broke  out  once  or  twice  into  war.     The  new  company  was  com- 

[posed  largely  of  Highland  Scotch  merchants,  and  most   of   their  olHcers  and 

[clerks  and  many  of  their  employed  were  of  the  same  nationality  ;  but  they 
dso  recruited  into  their  service  large  numbers  of  the  forest  runners  trained 
ip  in  the  palmy  days  of  the  old  French  traders.  The  enterprise  of  the  cora- 
mny  was  shown  by  the  construction  of  a  canal  at  Sault  Ste.  Marie,  which 
'as  open  to  navigation  in  the  su turner  of  1800,  being  tifty-tive  years  before 
the  completion  of  the  canal  on  the  American  side.  It  had  also  a  shipyard  at 
bhe  beautiful  sandy  point  a  few  miles  above  the  falls  known  as  Pointe  aux 
*in8,  once  covered  with  red  and  white  pine,  the  best  of  which  were  cut  down 
md  used  for  building  the  company's  vessels  for  navigating  the  waters  of  lake 
luperior  before  the  close  of  last  century." 

Such  instances  of  active  enterprise  no  doubt  go  far  to  justify  the  belief 

^expressed  by  Masson  that  had  it  not  baen  for  the  quarrel  of  the  Northwest 
Company  with  Lord  Selkirk  and  the  amalgamation  with  the  Hudson's  Hay 
Company  in  1821,  "  the  opening  up  of  a  line  of  communication  between 
Canada  and  the  Northwest  Territories,  and  consequently  the  settlement  of 
that  country  from  Canada,  would  have  been  advanced  by  a  quarter  of  a 
century."     The  interests  of  the  Northwest  Company,  Mr.  Masson  says,   were 

intimately  bound  up  with  those  ot  Canadi,  while  thoa^  of  the  Hudson's   Biy 

6  At  the  entrance  of  the  river  there  is  a  rapid  (Sir  Alexander  Mackenzie  wrote  in  IHOl) 
"below  which  is  a  fine  bay,  where  there  had  been  an  exten.sive  picketed  fort  and  buildine 
when  popsi-ssed  by  the  French  ;  the  eite  of  it  ia  at  present  a  beautiful  meadow,  surrounded 
with  groves  of  oaks."    Voyages  from  Montreal,  p.  Ivi. 

7  In  the  winter  of  1770  Alexander  Henry  and  his  aa.enciates  in  a  mininjf  enterprise  on 
the  north  and  south  shores  of  Lake  Superior,  built  a  barge  tit  for  the  navigation  of  the  lake 
at  their  shipyard  at  Point  aux  Pins,  and  laid  th»^  keel  of  a  sloop  of  forty  ton-*  ;  but  it  was  not 
until  August  of  1772  that  the  sloop  was  launched.  — Henry's  Travels,  pp.  226  and  284. 
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Company  were  in  an  entirely  opposite  direction.^     So  bright  indeed  seemed 
the  outlook  for  Sault  Ste.  Marie  at  one  time  that  it  was  pointed  out  as  offe  r- 

dSault  Ste.  in^  the  best  market  for  the  farm  products  of  the  country  around  Toronto. 
"  The  soil  in  the  neighborhood  of  York  (Toronto)  is  said  to  be  rich,"  Jol.n 
Johnston  of  the  Sault  wrote  in  1809,  "  and  the  farmers  could  raise  a  vast 
quantity  of  provisions,  were  they  encouraged  by  having  a  sure  market  for 
them.  This  could  easily  be  accomplished  by  opening  a  communication  with 
the  Bay  of  Machedash,  from  whence  to  the  Island  of  St.  Joseph  the  distance 
is  only  ninety  leagues.  From  the  bay,  a  chain  of  islands  extends  to  the 
northwest,  of  which  St.  Joseph  is  the  last ;  these  render  the  navigation  per- 
fectly safe,  as  you  may  either  keep  outside  of  them  or  between  them  and  the 
shore,  with  safe  anchorage  everywhere.  By  this  channel,  provisions  may  be 
brought  to  St.  Joseph,  St.  Mary  and  Michilimackinac  in  half  the  time  and 
for  half  the  expense  they  are  procured  from  Sandwich,  Detroit,  etc.,  and  the 
returns  from  the  above  places  would  arrive  much  sooner  and  safer  at 
Montreal."  Concerning  the  fortunes  of  Matchedash  itself  under  this  scheme, 
Johnston  had  not  a  doubt  on  his  mind  "  but  that  it  would  soon  become  the 
most  thriving  place  in  Upper  Canada,  and  the  centre  of  provisions  and 
transport  trade  for  the  fur  countries."  ^ 

But  the  chief   seat  of  the  Northwest  Company's  enterprise  was  on  the 
north  shore  of  Lake  Superior.     Fort  Charlotte,  the   place  first   selected,   was 

]Fort  Williaiii.  ^t  Grand  Portage,  at  the  mouth  of  Pigeon  river.  Fearing  however  that  it 
might  be  within  the  United  States  boundary,  a  new  location  for  buis^iness 
headquarters  was  chosen  at  the  mouth  of  the  Kaministiquia  river  and  named 
Fort  William,  after  William  McGillivray,  one  of  the  partners  of  the  cooi- 
pany.'°     It  soon  became   the   most  important  post  north  of  the  great  lakes, 

8  In  Cauchon's  memorandum  it  is  stated  that  the  Canadian  Northwest  Company  were 
everywhere  in  advance  of  their  rivals.  "They  were  the  first  to  spread  themselves  beyond 
thelimitb  of  the  French,  over  the  prairies  of  the  Saskatchewan  ;  they  were  the  first  to  dis- 
cover the  great  river  of  the  north,  now  bearing  the  name  of  Mackenzie,  and  pursue  it*i  course 
to  its  discharge  in  the  frozen  ocean  ;  they  were  the  first  to  penetrate  the  passes  of  the 
Northern  Cordilleras  and  plant  their  posts  upon  the  shores  of  the  Pacific  ;  and  with  such 
indomitable  energy  did  they  carry  on  their  business  that,  at  the  period  of  Lord  Selkirk's 
interference,  they  had  upwards  of  300  Canadians,  '  voyageurs,' employed  in  carrying  on  their 
trade  to  the  west  of  the  Rocky  Mountains." 

9  John  Johnston's  Account  of  Lake  Superior  in  Les  Bourgeois  de  la  Compagnie  du 
Nord-Ouest,  by  L.  K.  Masson,  vol.  ii. 

10  The  first  fort  on  this  river  was  built  by  Dulhut  in  1678,  and  it  was  re-built  by  LaiN'oue 
under  instructions  from  the  French  Government  in  1717.  The  name  Kaministiquia  (which 
has  undergone  many  modifications  of  orthography)  is  said  by  John  Johnston  to  mean  the 
"river  of  difficult  entrance,"  and  by  Sir  John  Richardson  the  "  river  that  runs  far  about," 
while  Dr.  Bigsby  translates  it  "  the  river  of  the  isles." 

A  fiirther  interesting  narrative  of  how  the  seat  of  the  fur  trade  on  lake  Superior  came 
to  be  transferred  from  Fcrt  Charlotte  to  Fort  William  is  given  by  Dr.  Bigsby:  "  During 
jfreat  part  of  the  eighteentli  century,"  Dr.  B.  writes,  "  before  the  union  of  the  Indian  traders 
into  one  company,  the  Northwest,  the  Lake  Superior  end  of  the  Grand  Portage  was  a  pent- 
up  hornets'  nest  of  conflicting  facl^ions  intrenched  in  rival  forts.  The  traders  first  coalesced 
into  two  comjjanieH,  one  called  the  'X.  Y.  Company,'  from  a  mark  placed  on  their  ])acks, 
and  consisting/  of  Sir  Alexander  McKenzie  and  Messrs.  Ogilvy,  Richardson  and  Forsyth  ; 
and  of  the  Northwest  Company,  at  whose  head  were  Messrs.  VV.  and  S.  McGillivray, 
McTavish  and  others.  Latterly  both  these  firms  united  to  contend  with  the  old  Hudson's 
Bay  Company,  acting  under  the  charter  of  Charles  the  Second  and  later  parliauK^ntary 
sanction.  The  American  (rovernment,  properly  conceiving  that  the  Grand  Port.'ige,  the 
centre  of  so  much  commercial  activity,  was  within  their  territory,  'signified  about  the  year  1802, 
to  the  amalgamated  company,  now  called  the  Northwest  Company,  their  intention  of  itnpos 
ing  a  duty  of  from  twenty  to  twenty-five  per  cent,  on  all  goods  landed  tliere.  After  having' 
in  vain  offered  a  comjxjsition  of  Hvh  ))Hr  cent.,  the  Northwest  Com|)any  abandoned  the  place. 
but  not  before  they  had  well  exami ne<l  the  Pigeon  river  from  the  north  end  of  the  (Jrand 
Portage  down  to  lake  Superior.  Sir  Alexander  McKenzie  occupied  a  long  time  in  this  task, 
accompanied  by  twf)  Indian",  hut  they  found   thit  high  falls,  rapids  and  slielving  precipices 
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and  at  some  seasons  of  the  year  the  number  of  traders  assembled  there  was 
not  less  than  3,000,  gathered  from  all  quarters  of  the  Northwest  to  which  the 
operations  of  the  company  had  extended. 

But  Fort  William  was   something    more  than  the  central  depDt  for  the  CounciU  and 
exchange  of  furs  and  goods.     It   was   the  meeting  place  where  the  affairs  of  l\^^,  x,,rthw«jt 
the  company  were  planned  every  year  between  a  few  of  the  leading  partners  J,i""™'*w"'fj*^ 
at  Montreal  and  partners  from  the  various  trading  stations  in  the  wildemesF. 
**  Here,  in  an  immense  wooden  building,''  to  quote  Washington   Irving,  *'  was 
the  great  council  hall,  as  also  the  banqueting  chamber,  decorated  with  Indian 
arms   and   accoutrements,   and   the   trophies   of  the    fur   trade.     The    house- 
swarmed  at  this  time  with  traders  and  voyageurs,  some  from  Montreal,  bound  a  uketch  by 
to  the  interior  posts,  some  from   the   interior  posts  bound  to  Montreal.     The  irv^f,,)!"*^^" 
councils  were   held   in   great  state,   for  every  member   felt  as   if  sitting  in 
parliament,  and   every   retainer   and  dependent  looked  up  to  the  assemblage 
with  awe,  as  to  the   house  of   lords.     There  was  a  vast  deal  of  solemn  delib- 
•eration,  and  hard  Scottish  reasoning,  with   an  occasional  swell   of  pompous 
declamation.      These  grave   and   weighty  councils,"   Irving  goes  on  to  say, 
*'  were  alternated  by  huge  feasts  and  revels,  like  some  of  the  old  feasts  described 
in  Highland  castles.     The  tables  in  the  great  banqueting  room  groaned  under 
the  weight  of  game  of  all  kinds  ;  of   venison   from    the  woods,  and  fish  from 
the  lakes,    with   hunters'  delicacies,   such  as  buffaloes'  tongues  and   beavers' 
tails  ;  and  various  luxuries  from  ^lontreal,  all  served  up  by  ex})erienced  cooks 
brought  for  the  purpose.     There  was  no  stint  of  generous  wine,  for  it  was  a 
hard-drinking   period,   a   time   of   loyal   toasts,   and   bacchanalian  songs,  and 
brimming  bumpers."  " 

Neither  Toronto,  nor  Niagara,  nor   Kingston  could  approach   the  com* 
inercial  greatness  of  Fort  William  ninety  years  ai^o  ;  and  in  no  part  of  the 
interior  of  the  lower  peninsula  were  such  scenes  of  activity   to  be  witnessed 
as  along  the  highways  of  trade  in  the  interior  of  the  northern  country,  from 
the  Ottawa  river  to  Lake  of  the  Woods. 


rendered  the  river  utterly  impracticable  for  commercial  purposes.  The  company  then  built 
their  Fort  William,  and  made  the  Uo<,'  river  and  other  streams  and  lakes  their  road  into  the 
Northwest  fur  countries,  although  this  in  inferior  in  everj'  respect  to  ihe  old  mute,  so  much 
so,  that  the  voyageurs  had  to  be  coaxed  and  bribed  into  the  u«e  of  it.  I  am  oblige  1  to  Mr. 
Astronomer  Tiiompwon  for  this  information."— The  Shoe  and  Canoe,  or  Pictures  of  Travel  in 
the  Canada?,  by  John  J.  BijfHby,  M.D.,  vol.  ii.,  pp  240-1. 

11  Irving's  Astoria,  p.  8  (Bohn's  edition).  The  X.  Y.  Company,  which  was  a  section  of 
the  Northwest  Company,  was  detached  from  it  in  17%  butre-nnited  with  it  in  1804,  and  had 
its  headquarters  at  (Trand  Portage.  The  mode  «)f  living  there  is  descrilwrd  as  follows  by  Sir 
Alexander  Mackenzie  (Voyages  from  Montreal,  p.  xhi):  "The  proprietors,  clerks,  guides 
and  interpreters  mess  togt^her,  to  the  number  of  sometimes  an  hundred,  at  several  tables, 
in  one  large  hall,  the  provision  conj^inti-ig  of  bri'ad,  salt  pork,  beef,  hams,  fish,  and  venison, 
butter,  pea?,  Indian  com,  potatoes,  tea,  spirits,  wine,  etc,  and  plenty  of  mdk.  for  which 
purpc  se  sevt^ral  milch  cows  are  constantly  kept.  The  mechanics  have  rations  of  «uch  pro- 
vigit)n,  but  the  cauoemen,  both  from  the  north  and  M«>ntreal,  have  no  other  allowance  here, 
or  in  the  voyage,  than  Indian  corn  and  melted  fat.  The  corn  for  this  pur|>ose  is  prepared 
before  it  leaves  Detroit,  by  boiling  it  in  a  strong  alkali,  which  takes  off  the  outer  husk  ;  it  is 
then  well  washed,  and  carefully  dried  up"n  stages,  when  it  is  fit  f  »r  use,  ()ne  rpiart  c>f  this 
is  boiled  for  two  hours,  over  a  moderate  fire,  in  a  gallon  of  water  ;  to  which,  when  it  has 
boiled  a  small  time,  are  added  two  ounces  of  melted  suet  ;  this  causes  the  corn  to  split,  and 
in  the  time  mentioned  makes  a  pretty  thick  pudding.  If  to  this  is  added  a  little  salt  (but 
not  before  it  is  boiled,  as  it  would  interrupt  the  oj.'^ration),  it  makes  a  whohMome,  palatKhle 
food,  and  easy  of  digestion.  This  (juantity  is  fully  sutHcient  for  a  man's  subsistence  during 
twenty-four  hours,  though  it  is  not  .suthciently  heartening  t<.  sustain  the  strength  necessary 
for  a  state  of  active  labour.  The  Americans  call  this  dn-h  horainee."  In  a  foot  n(»te  Sir 
Alexander  adds  that  corn  is  **  the  cheapest  provision  that  can  be  procured,  though  from  the 
expense  of  transport  the  bushel  costs  about  twenty  shillings  Stirling  at  the  Grand  Portage. 
A  man's  daily  allowance  does  not  exceed  tenpence." 
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Routes  from  From  lake  Superior  there  were  two  routes  to  the  Northwest :  one  from 

1      1  Q  • 

tothe^North'    ^rJ^s^'iid  Portage  through  the  boundary  waters  to  Rainy  lake  ;  and  the  other 
west.  up  the  Kaministiquia  river  and  Dog  lake,  across  the  long  portage  to  Savanne 

river,  and  thence  through  Lac  de  Mille  Lacs  and  a  succession  of  smaller  laKes,. 
down  the  Maligne  and  Meccan  or  Namakan  rivers  into  Rainy  lake.  The 
latter  was  the  route  usually  taken  by  the  Northwest  Company's  traders ;  and 
from  the  pen  of  R.  M.  Ballantyne,  who  came  over  it  on  his  way  from  Norway 
House  to  Montreal  in  1845,  we  have  a  graphic  picture  of  the  scenes  that 
must  have  been  witnessed  along  those  waterways  for  well  nigh  forty  years,, 
covering  the  close  of  the  eighteenth  and  the  beginning  of  the  nineteenth  cen- 
A  pen  picture  tury.  "  Many  years  ago,  in  the  time  of  the  Northwest  Company,"  Ballantyne 
tyne.  writes,  "  the  echoes  among  these  wild  solitudes  were  far  oftener  and  more  loudly 

awakened  than  they  are  now.  The  reason  of  it  was  this.  The  Northwest 
Company,  having  their  headquarters  at  Montreal  and  being  composed  chiefly 
of  Canadian  adventurers,  imported  their  whole  supplies  into  the  country  and 
exported  all  their  furs  out  of  it  in  north  canoes  by  the  same  route  over  which 
we  now  travelled.  As  they  carried  on  business  on  a  large  scale,  it  may  b& 
supposed  that  the  traffic  was  correspondingly  great.  No  less  than  ten  bri- 
gades, each  numbering  twenty  canoes,  used  to  pass  through  these  scenes  dur- 
ing the  summer  months.  No  one  who  has  not  experienced  it  can  form  an 
adequate  idea  of  the  thrilling  effect  the  passing  of  these  brigades  must  have 
had  upon  a  stranger.  I  have  seen  four  canoes  sweep  round  a  promontory 
suddenly  and  burst  upon  my  view,  while  at  the  same  moment  the  wild, 
romantic  song  of  the  voyageurs,  as  they  plied  their  brisk  paddles,  struck  upon 
my  ear  ;  and  I  have  felt  thrilling  enthusiasm  on  witnessing  such  a  scene. 
What  then  must  have  been  the  feelings  of  those  who  had  spent  a  long,  dreary 
winter  in  the  wild  northwest,  far  removed  from  the  bustle  and  excitement  of 
the  civilized  world,  when  thirty  or  forty  of  these  picturesque  canoes  burst 
unexpectedly  upon  them,  half  shrouded  in  the  spray  that  fl  iw  from  the  bright 
vermilion  paddles,  while  the  men,  who  had  overcome  difficulties  and  dangers, 
innumerable  during  a  long  voyage  through  the  wilderness,  urged  their  light 
craft  over  the  troubled  water  with  the  speed  cf  the  reindeer,  and  with  hearts 
joyful  at  the  happy  termination  of  their  trials  and  privations,  sang  with  all 
the  force  of  three  hundred  manly  voices  one  of  their  lively  airs,  which  rising 
and  falling  faintly  in  the  distance  as  it  was  borne,  first  lightly  on  the  bretze, 
and  then  more  stealily  as  they  approachei,  swelled  out  in  the  rich  tones  of 
many  a  mellow  voice  and  burst  at  last  into  a  long,  enthusiastic  shout  of  joy. 
Alas  !  "  Mr.  Ballantyne  exclaims,  "  the  forests  no  longer  echo  to  such  sounds. 
The  passage  of  three  or  four  canoes  once  or  twice  a  year  is  all  that  breaks  the 
stillness  of  the  scene ;  and  nought  save  narrow  pathways  over  the  portages, 
and  rough  wooden  crosses  over  the  graves  of  the  travellers  who  perished  by 
the  way,  remains  to  mark  that  such  things  were."  ^^ 


»2R.  M.  Ballantyne's  Hudson's  Bay,  pp.  279-80.  As  descriptdvo  of  the  kinds  of  canoes 
used  by  the  fur  traders,  Mr.  Ballantyne  nays  :  "  A  number  of  cani'^tea  de  ma^tre,  or  very 
largf  canoes,  are  always  kept  in  store  here  [Fort  William]  for  the  use  of  the  Company 'a  travellers. 
Thewe  CHnoe^  are  of  the  largest  size,  exceeding  the  north  canoe  in  length  by  several  feet, 
besides  being  much  broader  and  deeper.  Thoy  are  used  solely  for  the  purpose  of  travelling 
•n  lake  Superior,  being  much  too  large  and  cumbersome  for  travelling  with  through  th» 
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Such  was  our  new  Ontario  under  the  regime  of  the  trading  conjpauies  ; 
it  had  an  early  beginning  as  compared  with  the  Ontario  of  the  south  ;  but  the 
stronger  of  the  companies  absorbed  or  devoured  the  weaker,  and  while  larg«i 
profits  were  earned  the  country  was  not  in  the  faintest  degree  bettered  in  the 
end  by  their  operations.  It  had  always  indeed  been  the  policy  of  the  Hud 
son's  Bay  Company  to  keep  up  the  primeval  state  of  the  forest,  aa  the  found- 
ing of  settlements  was  incompatible  with  the  life  of  the  fur  trade.  Moreover,  The  cumnur- 
history  teaches  the  lesson  that  a  company  organi/nd   with   powers  of  govern   ^,'j?,unrwiUr* 

ment  and  exclusive  rights  to  carrv  on  trade  in  a  country  has  for  its  first  con-  tnidiuK  c«»in 

.         .  '  .  I>ame«. 

sideration   the    commercial    idea,    and   everything  else   is   subordinate.     The 

Hudson's  Bay  Company  had  no  other  thought  for  the  two  centuries  during 
which  it  held  sway  in  northern  Canada  than  how  the  largest  dividends  could 
be  earned  for  the  shareholders.  So  it  was  with  the  English  East  India  Com- 
pany, whose  over-ruling  hand  was  felt  in  India  for  more  than  two  and  a  half 
centuries,  down  to  the  close  of  the  Mutiny.  And  so  we  have  just  seen  it  to 
be  with  the  British  South  Africa  Company,  whose  filibustering  raid  into  the 
Transvaal  came  perilously  near  to  plunging  Kuropo  into  war.  The  Hudson's 
Bay  Company  relinquished  its  authority  over  the  territory  of  northern 
Ontario — the  portion  of  it  beyond  the  height  of  land — in  1869  ;  but  it  took 
twenty  years  to  settle  the  disputes  which  arose  afterwards  between  the 
Dominion  and  Provincial  Governments  as  to  the  true  boundaries  and  the 
ownership  of  the  land,  timber  and  minerals.  Therefore  it  is  only  since  1889, 
when  the  limits  on  the  north  and  west  wore  determined  by  Imperial  Act, 
that  settlers,  lumbermen  and  mining  prospectors  have  been  sure  of  titles  over 
a  large  extent  of  the  region.     And  this  is  why  it  is  called  the  New  Ontario. 


PhYBIOAL     A.8PE0T8    OF    TUE    COUNTRY. 

The  physical  features  of  the  country  cannot  be  accurately  described  yet,  ^,*j'j"^^^^" 
because  they  are  not  sufiiciently  known.  There  is  a  height  of  land  ext^-nding  Hy«t«MnH. 
westward  from  the  Quebec  boundary  as  far  as  the  90th  meridian,  which 
forms  the  watershed  between  Hudson  bay  and  the  groat  lakes.  There  is 
another,  running  northward  near  the  90th  meridian  from  the  American 
boundary  to  the  50th  parallel,  and  then  turning;  north  westward  b^^tween 
lake  St.  Joseph  and  lake  Seul,  enters  Keewatin  territory  and  reaches  Hudson 
Bay  near  the  mouth  of  Nelson  river. 

The  first  of  these  watersheds  to  the  north  includes  the  basin  of  the  Moose  gl«^e  nver 
river,  with   its  three  large   tributaries,  the   Abitibi,  the   Metagami   and   the 
Missinaibi  j  and  a  portion  of  the  basin  of  the  Albany  river,  with  the    Keno- 
gami  as  its  chief  tributary  from  the  Ontario  side. 

South  of  the  watershed  are  numerous  rivers  flowing  into  the  St.  Lawrence  ^>:^^^^;;;'^"°' 
system   of   waters,   including   the   Montreal,    which   joins    the    Ottawa  ;     the 
French,  which  drains  lake  Nipissing  and  its  tributaries,  and  lake  Wahnapitae 

interior  They  are  carried  by  four  men  instead  of  two,  like  the  north  cano«. ;  and.  b*'*id*>n 
beine  capable  of  carrying  twice  as  much  carj?o.  are  paddW  by  fourt^n  or  sixteen  n.T, 
Travellers  from  Canada  to  the  interi.)r  generally  change  their  canAten  de  maitre  f..r  north 
♦anoes  at  Fort  William  before  entering  ui)>n  the  intricate  navigation  through  which  we  had 
already  passed  ;  whil-3  those  going  from  the  interior  to  Canada  change  the  small  for  the  Urge 
camoe."pp.  287-8. 
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through  a  river  of  the  same  name,  into  Georgian  bay  ;  the  Whitefisb,  Spanish, 
Mississaga  and  Thessalon,  into  lake  Huron ;  and  a  number  of  rivers  into  lake 
Superior,  the  largest  of  which  are  the  Goulais,  Michipicoten,  White,  Pic, 
Nipigon  and  Kaministiqiiia. 

Lakes  with  The  headwaters  of  those  streams  flowing  north  to  Hudson  bay  and  south 

to  the  great  lakes  often  interlace  each  other,  and  there  are  a  number  of  lakes 
on  the  tableland  which  discharge  their  waters  both  north  and  south.  Shoal 
lake,  northeast  of  lake  Nipigon,  is  one  of  these.  It  is  300  feet  above  the 
level  of  lake  Nipigon,  to  which  it  sends  a  contribution  of  its  waters  down  the 
Ombabika  river,  and  1,200  feet  above  the  level  of  the  sea,  to  which  an  equal 
contribution  is  made  through  the  channels  of  the  Powitic  and  Albany  rivers. 
"  No  portage  occurs  on  the  Ombabika  for  about  nine  miles  before  reaching 
Shoal  lake,"  Dr.  Bell  reports,  ^'nor  for  nearly  five  miles  beyond  its  northern 
outlet;  so  that  we  pass  d  the  height  of  land  with  the  greatest  possible  ease, 
having  had  about  s^  ventfen  miles  of  uninterrupted  canoe  navigation  from  the 
time  we  made  the  last  portage  on  the  southern  side  till  we  came  to  the  first  in 
going  down  om  the  northern."  '^  Lake  Temagami,  which  lies  about  thirty 
miles  north  of  the  west  end  of  lake  Nipissing,  is  remarkable  for  having  had  at 
one  time  four  outlets  ;  but  since  its  level  has  fallen  the  number  is  reduced  to 
two — the  Metabechawan  river  to  the  Ottawa,  and  the  Sturgeon  to  lake 
Nipissing,  By  these  lakes  along  the  northern  divide  and  the  streams  which 
discharge  their  waters,  Ontario  is  found  to  be  cut  up  into  a  number  of  islands, 
the  largest  of  which  is  the  one  we  occupy. 

Nelson  river  The  portion  of  the  Province  west  of  the  north  and  south  watershed,  near 

*^^""  the  90th  meridian,  lies  within  the  basin  of  the  Nelson  river,  which,  next  to 

that  of  the  Mississippi,  is  the  largest  river  basin  on  the  continent.  Lake  Seul 
in  the  north.  Rainy  lake  in  the  south,  and  Lake  of  the  Woods  in  the  west 
collect  the  Ontario  waters  of  this  basin  to  discharge  them  through  Winnipeg 
river  into  the  lake  of  that  name,  there  to  mingle  with  the  waters  of  Red 
river  from  the  highlands  of  Minnesota  and  of  the  Saskatchewan  from  the 
Rocky  mountains,  and  be  borne  by  the  mighty  Nelson  into  Hudson  bay. 

In  the  closing  period  of  the  glacial  age,  as  the  ice  field  slowly  retreated 
towards  the  arctic  circle,  the  region  towards  which  those  streams  from  the 
eastern,  southern  and  western  slopes  converge  became  the  bed  of  what  was  no 
doubt   the   largest  fresh   water  lake  ever   formed   upon   this   earth.      Lake 

Lake  Agassiz.  Agassiz,  for  that  is  the  name  by  which  it  is  now  known,  is  traced  as  to  its 
shore  lines  by  well  defined  gravel  and  sand  beaches  from  the  height  of  land  in 
Minnesota  northwaid  to  the  55th  parallel,  and  at  least  from  Rainy  lake,  if 
not  from  lake  Seul,  west  to  the  Souris  river.  The  area  of  this  lake  is  com 
puted  to  have  been  110,000  square  miles,  or  about  15,000  square  miles  larger 
than  the  combined  areas  of  the  lakes  Superior,  Michigan,  Huron,  Erie  und 
Ontario."*  The  valley  of  Rainy  river,  as  well  as  the  plains  of  Minnesota, 
Dakota  and  Manitoba,  owe  their  fertility  to  the  silt  deposited  in  this  ancient 
lake;  and  it  is  not  unlikely  that  we  owe  to  its  action  also,  to  some  extent,  the 


13  Geol.  Sur.  Can.,  1871  2,  p.  107. 
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deeply  indented  shore  lines  of  Rainy  lake  and  Lake  of  the  Woods,  which 
promise  to  aid  in  the  development  of  the  resources  of  the  country  bordering 
upon  them  by  the  facilities  they  oflfer  to  an  extendt*d  navigation. 

But  like  every  country  over  which  the  glaciers  moved,  the  whole  north  A  lan<l  of 
is  a  land  of  lakes,  and  so  throughly  is  it  thread^-d  by  streams  running  into  riv«rrt. 
and  out  of  the  labyrinth  of  lakes  that  the  skilled  woodsman  with  his  canoe 
may  steer  his  way  in  any  course  at  his  will.  Many  of  tlie  lakes,  too,  an«  of 
rare  beauty,  with  clear  blue  waters  and  studded  with  lovely  islands,  of  which 
Temagami,  Crow,  Shebandowan,  Oreenwater  and  Baril  are  fair  types.  Tema- 
gami  lake,  600  feet,  and  Crow  lake,  800  feet  deep,  are  among  the  most 
picturesque  in  the  world.  Of  rivers  also  there  is  an  infinite  variety,  of  all 
breadths  and  lengths  and  colors  ;  and  even  in  the  same  stream  one  may  dis- 
cover every  shade  of  change.  For  miles  together  it  may  be  level  and  pUcid 
as  a  stretch  of  canal.  Then  the  rocky  banks  are  seen  tc  contract,  the  current 
becomes  a  rapid,  and  presently  expands  into  a  lake.  Or  there  are  shallows,  a 
maze  of  channels  through  i.slets  clothed  with  spruce  or  cedar,  a  terraced  fail, 
a,  swirl  of  eddies,  a  rush  of  the  foam  flecked  flood  between  walls  of  rock,  with 
the  almost  constant  lakelet  or  lagoon  in  a  setting  of  dark  woods  beyond, 
where  in  a  margin  of  grass  or  reeds — 

The  lotus  lolltj  on  the  water, 

And  opens  its  heart  of  gold, 
And  over  its  broad  leaf- pavement 

Never  a  ripple  is  rolled.  »5 

And  80  the  rounds  of  change  go  on  through  shifting  scenes  of  (juiet  and 
turbulence.  Such  a  river  is  the  Seine,  which,  flowing  out  of  Lac  des  Milhi  ;i^>'i"I?.'!?.»- 
Lacs,  carries  down  in  its  tortuous  way  to  Rainy  lake  the  overflow  of  a 
thousand  other  lakes  besides.  A  canoe  trip  starting  from  Savanne  on  the 
Canadian  Pacific  Railway,  traversing  Lac  des  Mille  Lacs,  Baril,  Brulf, 
Windigoostigwan,  Elbow  and  Crooked  Pine  Lakes,  and  thence  down  current 
on  the  Atik-okan  and  Seine  rivers  to  Kainy  lake,  and  on,  if  one  is  in  th«- 
mood,  across  this  lake  to  Fort  Frances,  down  the  Rainy  river  to  Hungry  Hall, 
and  over  Lake  of  the  Woods  to  Rat  Portage,  where  the  Canadian  Paciflc 
Railway  is  reached  again, — this  is  an  outing  as  replete  with  interest  and 
exhilaration,  and  oflers  as  much  in  the  way  of  adventure,  as  the  heart  of  any 
lover  of  nature  can  desire.  Especially  so  if  it  is  taken  late  in  the  sumnur  or 
€arly  in  the  autumn,  when  the  poplar  woods  are  beginning  to  golden,  and  tht; 
mountain  ash  is  laden  with  red  ripe  clusters  of  berries,  and  the  career  of  iho 
pestilent  black  fly  is  over  and  gone  for  the  season. 

The  infoi  mation  we  possess  of  the  Hudson  Bay  slope  is  practically  Th.-  Hudtoa 
limited  to  what  has  been  seen  along  the  rivers,  for  it  is  doubtful  if  any  white  *-^>' "  ''I*'' 
man  has  yet  crossed  that  country  from  east  to  west  north  of  the  I9th  parallel. 
The  general  impression  is  that  a  large  portion  of  the  basin  of  Moo.se  river 
is  a  treeless  waste,  covered  with  peat  bogs,  and  not  likely  to  have  any  agricul- 
tural value.  But  until  more  is  known  of  it  than  any  traveller  or  explorer 
has  yet  learned  by  canoeing  up  and  down  the  chief  rivers,  with  here  and  there 
an  excursion  of  one  or  two  miles  into  the  timber  out  from  their  banks,  it  is 
useless  to  speculate  on  the  future  of  this  region.   


I 


15  From  Cleopatra,  by  W.  W.  Story. 
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A  large  tract  The  discovery  of  what  appears  to  be  a  most  valuable  tract  of   country  ont 

welUimbered  ^^^  Quebec  side,  east  of  the  Moose  river  basin,  has  only  been  made  known  to- 
land  on  the  us  during  the  past  year.  By  the  explorations  of  Henry  O'SuUivan,  of  the 
Grown  Lands  Department,  Quebec,  and  of  Dr.  Robert  Bell,  of  the  Geological 
Survey,  it  has  been  ascertained  that  in  the  badn  of  the  Nottaway  river  and 
its  tributaries,  the  Waswanipi  and  the  Mekiskan  or  Bell,  there  is  a  tract  of 
rich  and  finely-timbered  land  as  large  in  extent  as  the  whole  of  England,  of 
which  nothing  whatever  was  known  two  years  ago.  The  description  given  of 
it  in  Mr.  O'Sullivan's  report,  recently  published,  is  intensely  interesting  to 
every  Canadian,  as  well  as  to  students  of  physical  geography,  and  inspires  us- 
with  the  hope  that  regions  of  perhaps  equal  extent  and  value  may  be  found  in 
Ontario  also,  beyond  the  height  of  land.  We  shall  only  know  by  exploring 
for  it,  as  has  been  done  in  Qaebec.  The  Hudson's  Bay  Company,  whose  only 
interest  is  in  the  fur  trade,  we  can  depend  will  never  tell  us  any  good  thing: 
of  the  country  which  might  have  the  effect  of  invitinsf  the  settler,  the  miner 
or  the  lumberman  to  disturb  the  haunts  of  the  Indian  trapper  and  hunter. ^^ 


Physical    Characteristics   and    Natural    Resouroks. 

©eo^ogical  After  the  account  already  given   of  the   Archaean   rocks  of  the   New 

systems  of  the  ^  .      .     .  . 

region.  Ontario,  it  is  not  necessary  to  write  more  than  a  few  words  on  its  geology. 

Belts  of  the  Huronian  system  of  rocks,  running  generally  in  a  northeast  and 

southwest  direction,  overlie  the  Laurentians  all   the   way  from   Lake  of  the 

Woods  to  the  Ottawa  river,  and  extend  to  the   southern   limits   of   the  terri-^ 

tory  along  the  international  boundary  and   the   shores   of  lake   Superior  and 

lake  Huron.     What  is  known  as  the  "great  belt  "of  this  system    stretches 

from  lake  Superior  north  of  lake   Huron  to  lake   Mistassini   in   Quebec,  a 

length  of  about  700  miles.     Around  lake  Superior  there  are  Cambrian  rocks 

(of  the  Animikie  and  Nipigon  series)  overlying  the  Huronian,  and  it  is  thought 

also  that  there  is  an  area  of  Lower   Cambrian   north   of  lake  Huron,  in  the 

basin  of  the  Vermilion  river,  the  length  of  which  is  thirty-six  miles  and  the 

greatest  breadth  8  miles.      Around  Sault  Ste.   Marie  is  a  formation  of  red 

sandstone  which  is  believed  to  be  of   Potsdam  age  ;  west   and   northwest  of 

lake  Temiscaming  is  an  important  area  of  Niagara  limestones ;  while  on  the 

Hudson  Bay  slope,  lying  up  over  the   Laurentian   and   Huronian   rocks  and. 

16  In  the  report  of  his  explorations,  dated  15th  May,  1895,  Mr.  O'Sullivau  says  :  "The 
general  impression,  formed  no  doubt  from  the  experience  of  surveyors  and  explorers  in  this 
Province,  was  that  all  that  northern  region  was  a  cold  rocky  waste,  and  certainly  any 
one  who  would  visit  ihe  head  waters  of  any  of  our  large  rivers  blowing  into  the  St.  Lawrence 
from  the  north  would  natixrally  be  impressed  with  the  feeling  that  there  was  little  use  in 
searching  for  anything  worth  having,  excepting  perhaps  fish,  game  and  minerals,  any  farther 
north,  and  I  must  confess  that  this  was  my  own  impression  until  last  summer.  On  St.  Jean 
Baptiste  day,  24th  June  last  (1894),  the  Reverend  Father  Gueguin  said  mass  in  my  tent  at 
the  foot  of  lake  Dumoine.  That  reverend  gentleman  has  been  missionary  among  the  upper 
Ottawa  and  Hudson  bay  slope  Indians  for  nearly  thirty  years.  After  mass,  as  we  were 
descending  the  Dumoine  river  in  company  with  Mr-  L.  A.  Christopherdon,  Fatlier  Gueguin, 
in  relating  some  of  his  experience  among  the  Indians,  told  me  of  having  seen  some  good  land 
and  large  timber  in  the  neighborhood  of  lake  Waswanipi,  and  strongly  advised  me  to  try  and 
explore  that  country.  Mr.  Christopherson,  guardian  of  the  Hudson's  Bay  Comi)any's  post  at 
Grand  Lake  Victoria  for  the  last  twenty  years,  was  of  a  different  opinion.  He  said  tliat  he  did 
not  think  there  was  anything  worth  having  beyond  the  height  of  land.  To  use  his  own 
words.  'The  interior  Indians  who  visited  the  post  could  not  get  an  axe-handle  there.'"* 
This  is  in  keeping  with  the  traditional  policy  of  tne  Hudson's  Bay  Company. 
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extending  from  the  eastern  boundary  of  the  Province  westward  beyond  the 
Kenogami  river,  are  several  fornmtionH  of  the  Silurian  and  Devonian  systems, 
including  the  Niagara,  Onondaga  and  Corniferous  rocks.  In  the  region 
southwest  of  James  bay.  Dr.  Bell  says,  the  Corniferous  formation  occupies  an 
area  larger  than  all  the  western  peninsula  of  Ontario. 

Of  all  the  natural  resources  of  the  New  Ontario  the  forest  is  the  one  of  K.isources  of 
most  obvious  value,  for  there  is  nothing  to  hide  or  obscure  it.  There  are 
yet  wide  tracts  of  pine  land,  although  many  square  miles  have  been  cut  over 
by  the  lumberman  and  more  have  been  swept  and  destroyed  by  tire.  It  seema 
likely  that  most  of  the  country  now  covered  with  poplar  was  one  time  under  KviJenooa  of 
pine.  West  of  Port  Arthur  the  pine  forest  was  bui;nt  over  within  the  by^ke*  '"" 
memory  of  men  yet  living.  In  his  Narrative  of  the  Red  River  Expedition 
of  1857  Prof.  Hind  says  he  found  extensive  areas  covered  with  burnt  forest 
trees,  chiefly  of  pine,  in  the  valley  of  the  Kaministiquia  river  as  far  as  Little 
Dog  lake,  where  the  formidable  barrier  of  Great  Dog  lake  comes  into  view. 
On  Dog  river  he  observed  wide  areas  strewed  with  the  blackened  trunks  of 
trees  ;  and  in  the  young  forest  which  seemed  fresh  and  green  at  a  distance, 
••  the  ground  was  found  to  sustain  the  charred  remains  of  what  had  once  been 
:a  far  more  vigorous  vegetation.'  '^  And  of  the  country  beyond  Lac  des  .Mille 
Lacs  he  writes:  At  i^rule  portage  [between  Baril  and  BruK'  lakes]  I 
ascended  a  steep  hill  bordering  a  small  rapid  stream  called  Brule  river,  and 
from  an  altitude  of  fully  200  feet  had  a  tine  view  of  the  surrounding  country. 
The  vegetation  upon  the  hillside  and  summit  was  truly  astonishing,  and  the 
term  Brule  portage  received  an  unexpected  interpretation  on  tinding  hidden 
by  a  rich  profusion  of  brushwood  the  dead  trunks  of  many  noble  pines 
Throughout  the  day  the  tall  trunks  of  white  pine,  branchless  and  dead,  rising 
in  clumps  or  in  single  loneliness  far  above  the  forest,  had  attracted  atttMition, 
And  on  the  side  of  the  Bruld  hill  we  observed  many  prostrate  half-burnt  trees 
of  the  largest  size.  One  dead  trunk  was  measured  and  found  to  be  twelve 
feet  in  circumference  five  feet  from  the  ground.  A  living  tree,  tall,  clean 
And  apparently  quite  sound,  measured  nearly  ten  feet  in  circumference,  and 
tnany  of  the  prostrate  pines  ware  of  equal  di.nensions.  There  can  be  little 
doubt  that  these  were  the  remains  of  a  magniticent  white  pine  forest,  which 
formerly  extended  over  a  vast  area  in  this  region,  since  from  the  summit  of 
the  hill  the  forms  of  scattered  living  trees,  or  tall  branchless  and  scathed  trunks 
met  the  eye  in  every  direction.  The  young  second  growth  indicated  a  soil 
not  incapable  of  sustaining  pine  trees  of  the  largest  proportions  ;  black  cherry, 
birch  (both  white  and  black),  alder,  small  clumps  of  sugar  maple,  and  a  thick 
undergrowth  of  hazelnut  now  occupies  the  domain  of  the  ancient  forest. 
The  southwest  side  of  this  hill  formed  a  piecipitous  escarpment  150 
feet  above  the  waters  of  a  long,  clear  lake.  All  around  the  eye  rested 
upon  low  dome-shaped  hills  dipping  towards  the  northeast  and  covered 
with  a  rich  profusion  of  second  growth.  The  vast  wilderness  of  green 
was  studded  with  blajk  islands  of  burnt  pine,  and  a  few  isolated 
living  trees,  serving  by  their  surprising  dimensions  to  tell  of  the  splendid 
forest  which  must  have  once  covered  the  country.      .     .     The  uniform  size  of 

•♦Vol.  I.,  p.  49. 
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second  growth  timber  on  the  Brule  hill  seemed  to  prove  that  the  great  fire 
which  devastated  this  region  may  have  occurred  about  thirty  years  since." 
That  would  be  about  seventy  years  ago.  Another  fire  which  destroyed  a. 
valuable  pine  forest  occurred  about  twenty-five  years  ago  in  what  is  now 
known  as  the  Sudbury  country,  north  of  lake  Huron.  It  is  said  that  in  one 
day  this  fire  ravaged  a  tract  seventy  miles  long  by  thirty  wide,  or  in  all  about 
2  000  square  miles/^^  The  same  region,  Indian  tradition  says,  was  burnt  over 
about  one  hundred  and  thirty  years  ago.  Indeed  it  is  very  probable  that 
successive  forests  have  grown  up  and  have  perished  in  the  flames  in  past 
niilleniums,  since  the  land  became  fitted  for  the  sustaining  of  tree  life  upon 
it.  Hitherto  little  use  has  been  made  of  timber  other  than  pine,  of  which 
there  are  immense  ar^as  in  the  New  Ontario  ;  but  it  is  certain  to  find  a. 
market,  and  the  Province  will  yet  derive  a  large  revenue  from  it.  Even  now 
there  is  an  active  demand  for  poplar  and  spruce  for  the  manufacture  of  pulp. 
The  conserva-  ^°^  *^^^  ^^  ^^^^  becoming  an  industry  of  great  magnitude.  As  for  the  future^ 
tion  of  one  hardly  dares  trust  himself  to  forecast  what  our  needs  may    be  a   century 

or  a  quarter  of  a  century  hence,  for  the  wit  of  man  is  seeking  out  many 
inventions.  But  in  all  human  probability  we  shall  never  be  able  to  find  a. 
complete  substitute  for  wood  in  the  arts  ;  and  it  is  not  too  early  now  for 
adopting  schemes  to  conserve  our  forests.  There  are  many  parts  of  the  north 
so  rough  and  rocky  as  not  to  possess  any  prospective  value  for  agriculture, 
bub  suitable  enough  for  forest  growth.  What  better  policy  can  be  chosen  as 
regards  such  tracts  than  to  set  them  apart  in  perpetuity  as  Crown  forests? 
This  is  a  simple  plan,  and  it  possesses  the  merit  of  being  well  started  already^ 
in  the  sense  that  Nature  has  planted  the  trees  and  prospered  their  growth 
under  its  own  conditions. 
Agricultural  As  an  agricultural  country,  there  is  much  to  be  said  for  the  north.     It  is 

capabilities  of  ^^.yg^  as  just  stated,  that  many  parts  are  too  rough  and  roiky  for  tillage  ;   but 
Ontario.  other    parts  are   as  full  of    promise  as  any  of  our  older  counties.     This  is 

especially  true  of  the  river  valleys  north  of  lake  Huron,  where  the  soil  is 
wonderfully  productive.  And  there  are  many  other  areas  of  eqiial  excellence, 
such  for  example  as  the  regions  around  lake  Temiscaming  (where  twenty-five 
townships  embracing  575,000  acres  are  surveyed),  to  the  north  and  west  of 

1  ^Hind's  Narrative,  vol.  i,  pp.  63  64. 

'^The  first  fire  in  this  region  occurred  in  18fil,  and  extended  from  lake  Nipissing  to 
Bruce  Mines  along  the  shores  of  Georgian  bay  and  lake  Huron.  The  fire  of  1871  followed  in 
the  wake  of  the  previous  one,  but  covered  a  much  larger  area  in  the  interior.  Mr.  1).  V. 
Macdonald  of  Parry  Sound,  who  knows  the  region  intimately,  writes  me  :  "The  hardwood 
ridges  and  dense  swamps  seemed  to  be  the  only  effective  barriers  of  the  conflagration.  Lakrs 
and  rivers  made  no  break  in  the  fiery  torrent  as  it  rushed  along  the  pine  clad  and  most; 
covered  ridges  of  rocks  and  pandy  or  gravelled  ))lains.  The  fire  of  1871  was  doubtless  tli; 
fiercest,  as  it  destroyed  every  tree  and  plant  in  its  course,  as  well  as  animals  I  found  the 
charred  bones  of  an  Indian  on  the  Wahnapitte  river  in  the  autvimn  of  1872,  and  no  duubt  he 
had  bfen  smothered  in  tlic  smoke  and  flames.  The  burnt  barrel  of  his  gun,  his  hatchet,  knife 
and  kettle,  with  the  metallic  buttons  of  his  clothes  and  a  few  wrought  iron  nails  from  the 
canoe,  were  all  commingled  with  his  charred  bones.  This  shows  that  the  fire  was*  heavj'  and 
hot  when  an  Indian  w  mid  l:)ecome  a  victim  to  its  ferocity.  Had  he  followed  the  river  he 
would  have  been  sw«>pt  over  the  falls  ;  he  ran  the  fiery  gauntlet  about  half  way  acroi-s  the 
portage  with  the  canoe  on  his  shoulders,  when  he  fell  smothered  with  smoke  and  heat  and 
W8i4  cremated  on  the  spot.  IJoth  fires  originated  in  the  neigliborhood  of  lake  Nii)iHsing,  and 
in  1871  there  were  no  jjers-onson  that  lake  except  John  I'eatty  at  tlu'  month  of  !S(»utli  tiver, 
and  Norman  McLeod,  the  Hudson's  Bay  trad(!r,  near  tlu;  mouth  of  i\w  Sturgeon,  and  a  few 
Indians  on  the  Ijeaucape  reserve,  on  (io^il.-iis  point,  and  at  the  ('lumdiero  falls,"  '^Phe  fire 
of  1804  took  plar.(!  in  the  first  week  in  May,  Mr.  Samuel  A.  Marks  of  Bruce  Mines  informs 
me.  Only  five  houses  were  saved  in  the  Copiier  Bay  section  of  the  village!,  and  about  l,f)UO 
people  were  left  homeless. 
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lake  Nipisaing,  and  in  the  valley  of  the  Vermilion  river.  For  the  growth  of 
peas  and  oats,  timothy  and  clover,  and  root  crops  of  all  kitidH,  there  is  no 
more  suitable  land  anywhere  than  in  those  dintricts  ;  and  th^y  are  equally 
well  adapted  for  the  dairy  industry  and  the  proiuction  of  l>eef  and  luutton, 
as  the  pastures  are  nourishirg  and  water  abounds  everywhere.  Buyond  Port 
Arthur  and  Fort  William  there  are  many  good  farms,  and  on  the  Wabigoon 
river,  200  miles  from  Fort  AVilliam,  there  is  a  tract  of  land  now  being  opened 
for  settlement,  where  the  Ontario  Government  has  already  established  a  dairy 
farm,  which  promises  remarkably  well.  No  doubt  many  other  regions  of 
fertile  land  exist  throughout  our  northern  domain  ;  but  of  those  that  are  w«ll 
known  it  may  be  safe  to  say  that  the  largest  and  best  is  the  country  on  the 
Rainy  river  lying  between  Rainy  lake  and  the  Lake  of  the  Woods.  Writing 
of  this  district  and  the  river  itself  in  his  Narative  of  a  Journey  round  the 
World,  Governor  Simpson  of  the  Hudson's  Bay  Oomi)any  said  :  "  From  Fort  tIi»' Rainy 
Frances  downwards,  a  stretch  of  nearly  a  hundred  miles,  it  is  not  interrupted  riv«r  district, 
by  a  single  impediment,  while  yet  the  current  is  not  strong  enough  naturally 
to  retard  an  ascending  traveller.  Nor  are  the  banks  less  favorable  to  agricul- 
ture than  the  waters  themselves  to  navigation,  resembling  in  some  measure 
those  of  the  Thames  near  Richmond.     From  the  very  brink  of  the  river  there 

.,..,() ivernor 

rises  a  gentle  slope  of  green  sward,  crowned  in  many  places  with  a  plentirul  Snup-'.n^, 

growth  of  birch,  poplar,  beech,  elm  and  oak.      Is  it  too  much  for  the  eye  of  ^'^*"''  '"T  '"^^ 

philanthrophy  to   discover,  through    the  vista  of  futurity,  this  noble  stream, 

connecting  as  it  does  the  fertile  shores  of  two  spacious  lakes,  with  crowded 

steamboats  on  its  bosom,  and  populous  toviyi^  on  its   borders  1  "-'^     This  is  a 

glowing  description  for  a  Hudson's  Bay  officer  to  give  ;  but  Governor  Simpson 

recanted  it  with  ingenuity  when  the  claims  of  his  ompany  seemed  to  b.i  in 

jeopardy  before  a  committee  of  the  Imperial   House  of  Commons  a  few  years 

afterwards.      When  the  passage  from  his  book  was  read  to  him,   tirst  by  Mr. 

Gordon  and  subsequently  by  Mr.  Roebuck,   Governor  Sirap.son  said   he  only 

meant  the  description  to  apply  to  the  bank,  *'  the  lip  of  the  river"  as  he  phrased  r» 

it,     '•  The  back  country  is   a  deep  morass,  and  never  can  be  draineil,  in  my 

opinion."      And  again  :   '•  I  confine  myself  to  the  banks  ;  the  back  country  is 

one    deep   morass   extending    for    miles."     The   (jovernor's  explanation    was 

ingenious  in  a  little  sense,  but  it  had  the  demerit  of  being  untrue.     Tue  fertile 

land  along  the  Rainy  river  on  the  Ontario  side  extends  nearly  from  one  lake 

to  the  other,  a  distance  of  about  eighty  miles,  and  its  breadth  is  said  to  range 

from  five  to  twenty-five  miles.     The  land  also  rises  steadily  towards  the  north,  R^alchiract^r 
•^  'of  tiip  Unci. 

SO  that  drainage  is  easy  ;  indeed  the  swampy  ground  a  mile  back  from  the 
river  is  found  by  levels  to  be  seventy  feet  above  it.  The  soil  is  de-^p  and 
rich,  and  the  climate  is  favorable  for  the  maturing  of  almost  every  kind  of 
cereal  grown  in  lower  Ontario.  Ballantyne,  who  ascended  the  river  on  his 
way  from  Norway  House  to  Montreal,  aa  previously  noted,  has  given  us  his 
imprrssions  of  it  in  a  book  publish^^d  long  after  he  had  left  the  service  of  the 
Hudson's  Bay  Company.  "Next  morning  [September  11,  184r)]  we  com- 
menced," he  writes,  '  the  ascent  of  Lac  la  Piuie  river.     This  is  decidedly  the 

'•  Narrative  of  a  Journey  Rniod  the  World  durint?  the  years  18U  %n'l  1842,        ' 
45  6. 
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country's 
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most  beeutiful  river  we  had  yet  traversed — not  only  on  account  ot  the 
luxuriant  foliage  of  every  hue  with  which  its  noble  banks  are  covered,  but 
chiefly  from  the  resemblance  it  bears  in  many  places  to  the  scenery  of  Eng- 
land, recalling  to  mind  the  grassy  lawns  and  verdant  banks  of  Britain's 
streams,  and  transporting  the  beholder  from  the  wild  scenes  of  the  western 
world  to  his  native  home.  The  trees  along  its  banks  were  larger  and  more 
varied  than  any  we  had  hitherto  seen, — ash,  poplar,  cedar,  red  and  white 
pines,  oak  and  birch  being  abundant,  whilst  flowers  of  gaudy  hues  enhanced 
the  beauty  of  the  scene. "^^  This  is  almost  a  true  picture,  but  settlement  now 
extends  along  many  miles  of  the  river  on  the  Ontario  side,  and  to  some  extent 
at  least  the  forms  of  natural  beauty  have  bee^  changed  and  marred.  The 
description  however  is  remarkably  faithful  of  the  Minnesota  side,  where, 
except  for  glades  with  wide-branching  elms  and  a  few  gaps  cut  by  squatters, 
the  banks  are  yet  clothed  with  the  primeval  forest.^^ 

But  the  best  hopes  for  the  New  Ontario  are  no  doubt  built  upon  its 
mineral  wealth,  the  extent  and  value  of  which  we  are  only  beginning  to 
realize.  The  rocks  of  the  Huronian  and  Cambrian  systems  are  found  to  be 
mineral -bearing  over  a  wide  extent ;  and  from  the  number  of  discoveries 
made  every  year  in  new  and  unexpected  localities,  we  have  an  assurance  that 
as  "yet  only  a  little  of  this  hidden  treasure  has  come  to  be  known.  In  the 
Animikie  slates  of  the  Cambrian  system  silver  mines  have  been  worked  at 
points  far  apart,  some  of  which  have  proved  to  be  very  rich.  Silver  Islet 
alone  has  yielded  upwards  of  $3,000,000.  In  the  Nipigon  rocks  of  the  same 
system  native  copper  and  copper,  sulphide  have  been  discovered  at  many 
places,  but  notably  on  Michipicoten  island  and  point  Mamanise,  where  the 
occurrences  are  the  same  as  on  Keweenaw  point  on  the  eouth  shore.  But 
too  much  of  the  exploratory  work  hitherto  has  been  extravagantly  done,  both 
on  the  island  and  the  mainland.  As  an  illustration,  it  may  be  stated  that  the 
Quebec  Mining  Company  in  1848  50  expended  at  Point  of  Mines  $232,256, 
chiefly  above  ground,  before  any  quantity  of  ore  was  raised  or  the  lodes  were 
proved  to  be  valuable.  A  village  of  fifty  or  sixty  houses  was  built  for  miners 
and  other  employes,  besides  offices,  stores,  magazines  and  a  sawmill. 
Inspector  William  Oibbard,  who  visited  the  location  in  1860,  reported  that 


21  R.  M.  Ballantyne's  Hudson's  Bay,  p.  272. 

2  2  In  his  Voyai^es  from  Montreal,  p.  Ivi,  Sir  Alexander  Mackenzie  says  of  the  Rainy  liver 
and  the  country  along  its  banks  :  "This  is  one  of  the  finest  rivers  in  the  Northw^est,  and 
runs  a  course  West  and  Ea«t  one  hundred  and  twenty  computed  miles  ;  but  in  taking  its 
course  and  distance  minutely  I  m  ike  it  only  eighty.  Its  banks  are  covered  with  a  rich  soil, 
particularly  to  the  North,  which,  in  many  parts,  are  clothed  with  fine  open  groves  of  oak, 
the  maple,  th<ipine,  and  the  cedar.  The  Southern  bank  is  not  so  elevated,  aod  displays  the 
maple,  the  white  birch  and  the  cedar,  with  the  spruce,  the  alder,  and  various  underwood. 
Its  waters  abound  in  fish,  particularly  the  sturgeon,  which  the  natives  both  spear  and  take 
with  drag-nets.  But  notwithstanding  the  promise  of  this  soil,  the  Indians  do  not  attend  to 
its  cultivation,  though  tney  are  not  ignorant  of  the  common  process,  and  are  fond  of  th« 
Indian  corn,  when  thny  get  it  from  us.  Though  the  soil  at  the  foot  is  a  stiff  clay,  there  is  % 
garden,  which,  unassiateii  as  it  is  by  manure,  or  any  particular  attention,  is  tolerably  proiluo- 
tive."  Dr.  Big^by,  who  went  down  the  Riiny  river  in  1823,  makes  this  reference  to  it  in  his 
book.  Shoo  and  Canoe:  "  A  thoasand  yeir*  u-go,  while  yet  our  England  was  av/olfish  den, 
the  silver  Trent  of  the  midland  counties  must  have  greatly  rfisembled  the  Liplnie  of  the 
present  day,  lam  not  sure  that  the  fur  trader,  an  Itilian  perhaps,  h*d  not  a  hut  on  it« 
banks  ;  but  certainly  at  the  tune  wo  are  speaking  of  bouh  thast)  streams  fi  )W6d  smoothly  and 
freely  in  a  succession  of  lovely  and  Hecjuastered  revches,  and  through  terraced  mea  lows, 
alternating  with  rich  woods  and  reedy  marshes.  The  Lapluis  seems  m»de  for  »  pleasur* 
f-xcrarsiou  ;  all  is  serenity  und  beauty."     Vol.  ii.,  p,  270. 
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h'l  found  smelting  works,   crushing  mills,  ji^'ging  works,  stamp   forges,  rail- 
roads, hundreds  of   yards  of   iron  chain,   ladders,   furnaces,  scows,  €»tc.,  in  a 
dilapidated  state,  thousands  ot  fire  Urick,  and  an  expensive  conduit  about  one 
mile  long  made  to  convey  water  to  the  stamps.  '     This  was  expenditure  pre-    * 
paralory  to  mining,  before   it   had   been  proven  that  there   was  more  than  a 
surface  show  of  ore;  and  the  capital   being  thus  wasted  the  company  was 
1.  ft  without  means  to  cairy  on  the  actual   work  of  mining  or  establish  the 
value  of  their  property  by  sinking  dt'<^p  wliafts  upon  the  veins.'*     It  i^  how- 
ever in  the  Huronian  system  of  rocks  that  the  greatest  vari»^ty  of  miiieraU  is 
to  be  found.      Ores  of  copper,  nickle,  iron,  gold  and  other  metals  have  been 
discovered,  and  operations  are  carried  on  which  promise  to  establish  a   large 
industry.      At  the  Bruce  and  Wellington  luif  en,  north  of  lake  Huron,  ^'"pper  jj^,,^.^, ^^mj 
milling  was  carried  on  for  about  27   years,  ending  with   1875,  and  th**  value  Wellington 
of  the  output  in  that  time  is  reported  to  have   been  as  much  as  i8!7, 000,000. 
At  the  Sudbury  mines,  the  ores  of  which  yield  nickle,  coppf'r  and  home  cobalt, 
the  total  Off'  output  of  the  mines  for  the  six  years  1890  95  was  539.936  tons, 
of  which  there  was  smelted  and  reduced  to  matte  in  the  furnaces  430,539  tons 
For  live  y^a'^s   1891-95   this  industry  piid  for  labor  at  the  mines  and  ^'orks  g  ,jUjury 
the  Urge  sum  of  $1,43G,216  ;  and  the  value  of  the  products  of  nickle.  copp-r  """^a- 
and   cobalt  for  the  four  yerirs   1892  5,  computed  at  the  selling   price  at  the 
furnu'es,  was  .^2,781,800,  or  an  average  of  SG95,450  a  year       Iron  ore  has 
been  found  in  many  localities  in  the  Huronian  formations,  but  the  largest 
and  most  valuable  deposits  are  believed   to  be  the  heraatit.  u  of  th'j  Mattawin 
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■^ ^Report  of  the  Commissiouer  of  Crown  Lindri  of  Canadtt  for  I8f)0,  p.  90. 

2*In  1767  and  1768  the  eai»t  shore  of  lake  Superior  -    -  .•v,,i..r,.,i  i.x-   \i..v  .,,,'..,    H.i.ry 
and  copper  was  discovered  at  a  number  of  points  from  n 

harbor,  which  was  called   by  the  Indians  thn  coast  of  .N  dr. 

Henry  met  Alexander  Baxter,  hi.s  jiartner,  to  whom  In  "^  vl? 

discoverioH,  and  measures  were  takf^n  for  workiuf?  th«^  ui... ■■■■  — lurned 

from  England,  briusriuK  with  him  papers  by  which,  with  Mr.  IJnstvvick  an  1  hm.-^-lf.  NIr.  H.-nry 

was  constituted  a  joint  a^'ent  and  partner  for  workinpr  ttie  min-s.     Th.-v '■     '"••  ^^-'t-^r 

toK'-theratSxult  Ste.  Mane  and  built  a  barge  fie  for  the  navigatitmof  ti  ^v- 

ing  the  kei^lof  a  sloop  of  forty  tons.      In  May,  1771.  they  went  toexplore  Ll.    . . -w 

Sands  (Caribou  islund)  wh-re  they  hop^^d  to  find  gold,  hut  a  stay  of  three  davr.  di  1  not 
enable  them  "to  find  gold,  nor  even  the  yellow  suid-*."  On  t'--  '■>-'>•  ■'—  ''■  -  -•''•)  fo 
the  eabt  shore,  examined  the  coat  of  Nanibojou  where  they  f.mi:  od 

leid,  and  returned  to  Point  aux   Pins,  wlinre  they  r:-     •     '  ,...i..v  .  .      .  le 

a  report  on  the  ores,  stating  that  the  lead  ore  con  in  the  prop  ty 

ounces  t>  the  ton,  and  the  c  >pper  ore  only  in  very  >>.u.iu  (n..!....  tiun.     The  n  -.  m 

and  the  f(  llowing  winter  and  spring   were  |)a»Hed  in  exploring  and  mining  at  -n 

on  the  south  shore;  but  in  June  thn  whole  establiKhment  of  miner-'  -• '  •  e. 

Marie.     "  In  the  following  month  of  August,"  Henry  record-,  "we  nd 

carried  the  miners  to  the  vein  of  copper  jre  on  the  north  s:  ' '  ne 

duiintr  the  winter  ;  but,  by  dint  of  lab  ir  i)erforme<J  l)etweeii  ijg 

of  1773  and  the  ensuinwr  nionth  (-f  September,  they  jM-netrai-- 1  >  •  •  ^^k. 

The  rock  was  blasted  with  great  ditticulty;  an(i  the  vein,  which  ol  the 

breadth  of  four  feet,  h:id  in  the  progress  contracted  into  four  in.  m- 
stancesi  we  desisted  and  carried  the   miners  back  to  the  Sault.     N 

collected,  we  sent  to  P^ngland  ;  but  the  next  eeanon  we  were  :•  '   

declined  entering  into  further  expenses.    In  the  interim.  w«  "  '^e 

north  shore  as  far  as  the  river  Pic.  making,  h  .wever,  n 
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tht-iefore,  1774,  Mr.  Baxter  di^^p  >8^  of  the  .slo  .i»  and  .-'  "i 

its  debts.     The  p.^rtners  in  Encrland  were  his  1'  !'  ^ir. 

Secretary  Townshend,  Sir  Samuel  Tutchet,  !>  '^' 


Russia,  and  Mr.  Cruickshank  :    in  America,  Sn    ^^l^...^  ...n.  ....    ■-.    .■>... ok, 

Mr    Baxter  and  myself.     A  charter  had  been  petiti  nied  for  an-i  ;  but.  owing  to  our 

ill  fuccess  it  was  never  taken  from  tl.e  <eal  oftice."    TraveU  and    i... .  ..uirert  in  Canada,  by 

Alexander  Henry,  pp  284:i.     This  whs  m  doubt  the  earliest  attempt  at  muung  made  by 
whit,  men  on  the  Canadian  shoie  of  lake  Superior. 


14  B.M. 
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river  range  and  the  magnetites  of  the  Atik-okan.  Both  these  are  of  immense 
extent ;  in  fact  the  ore  is  in  mountainous  bodies,  and  millions  of  tons  could 
be  mined  as  in  an  open  quarry.  But  for  the  present  they  lie  far  from  rail- 
ways, and  the  home  market  is  only  opening.  Gold  however  is  found  more 
generally  than  any  of  the  other  metals.  It  has  been  discovered  in  the  Sudbury 
district,  in  the  townships  along  the  valley  of  the  Thessalon  river,  on  the  north 
Oold.  shore  of  lake  Superior,  and  in  many  places  throughout  that  part  of  tlie  Pro 

vince  which  lies  within  the  basin  of  Nelson  river.  This  latter  district 
embraces  Lake  of  the  Woods  and  Rainy  lake  and  the  territory  drained  by 
their  tributary  rivers,  as  well  as  a  portion  of  the  slope  drained  by  the  English 
river,  and  is  200  miles  long  by  100  broad.  The  discoveries  made  here  within 
the  last  three  years  have  raised  great  expectations,  and  some  of  the  properties 
upon  which  development  work  has  been  done  are  confidently  asserted  to  be 
rich  and  valuable.  There  are  now  six  stamp  mills  in  that  country  for  treating 
gold  ore,  with  an  aggregate  capacity  of  60  stamps,  and  more  are  likely  to  go 
up  this  year  if  the  needed  capital  is  got.  Those  northern  goldfields  are 
certainly  as  well  deserving  of  the  attention  of  miners  and  capitalists  as  many 
in  the  United  States,  in  Russia,  or  in  Australia.  But  the  production  of 
bullion  in  large  and  paying  quantities  seems  to  be  needed  to  establish  con- 
fidence in  them,  and  this  work  remains  to  be  done. 


General  Conclusions. 

Enough  has  been  said  of   the  New  Ontario  as  regards  its  extent,   its 
Little  done  to  physical  characteristics  and  natural  resources  to  prove  that  it  is  an  important 
occupy  and       possession  ;  and  it  is  humbling  to  our  pride  as  men  of  an  enterprising  and 
possession.       progressive  race  to  confess  that  so  little  has  been  done  to  occupy  and  utilize 
it.     Fifteen  years  ago  (in  1881)  it  had  seven  organized  municipalities,  with  a 
population   as  taken  by  the  assessors   of  4,765.     In  1895  it  had  forty -eight 
municipalities,  and  a  population  of  36,000.     This  is  some  progress,  but  it 
ought  to  be  far  more.     There  are  more  men  leaving  our  Province  every  year 
of  population.  ^^^^  is  represented  by  the  increase  of  those  fourteen  years,  and  it  may  well 
be  doubted  if  they  have  gone  to  a  better  country  for  improving  their  circum- 
stances.    The  two  things  most  needed  to  open  up  the  New  Ontario  are  popu- 
lation and  capital.     British  capital  and  emigration  are  turned  towards  the 
United  States,  in  many  parts  of  which  a  British  citizen  cannot  hold  a  foot  of 
Relative  ad-     ground  in  his  own  name  ;  and  towards  the  Transvaal,  where  he  has  no  civil 
New'bntario.    rights,  and  pays  the  great  bulk  of  the  taxes  without  even  the  privilege  of 
educating  his  children  in  the  schools  in  his  own  tongue.     He  could  depend  on 
getting  fair  treatment  and  the  security  of  all  the  rights  of  citizenship  if  he 
came  to  the  New  Ontario  instead,  and   he   might  find  there  scope   for  all  his 
energies. 

But  it  is  an  old  saying  that  the  gods  help  those  who  help  themselves.  If 
we  take  a  proper  interest  in  the  north  country  ourselves  we  may  do  much  to 
turn  it  to  a  pood  account.     We  do  not  lack  for  men  or  capital.     Our  men  in 
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far  too  large  numbers  cross  over  to  the  United  States  to  swell  the  population  ^he  policy  for 
of  that  country.     Much  of  our  capital  is  in  the  banks.     The  otlicial  statement  ^^ntario's  citi 

Jteui  to 

for  the  month  ending  Slst  December  last  shows  that  there  was  deposited  by  the  pur«u«. 
public  in  the  chartered  banks  of  Canada  the  very  large  sum  of  8187,119,573, 
whereof  $119,667,170  is  presumably  drawing  a  low  rate  of  interest,  it  may  be 
3  or  possibly  3|  per  cent.,  while  $67,452,397  is  at  c&ll,  drawing  none.  There 
must  be  openings  in  the  New  Ontario  for  investing  a  portion  of  this  capital 
with  a  chance  of  realizing  good  profits ;  and  every  investment  of  this 
nature  there  is  patriotism,  as  well  as  enterprise  and  pluck  ;  by  which  I  mean 
a  real  investment,  where  there  is  some  risk  of  loss  as  well  as  of  gain,  not  a 
loan  upon  a  gilt-edged  mortgage.  Ought  not  the  policy  to  be,  That  we  our- 
selves possess  the  land  and  win  its  wealth  i  a.  b. 


SECTION.  V. 

THE    MINING    SCHOOLS. 

Keeping  pace  with  the  progress  of  mining  operations  in  the  Province,  if  not 
in  the  lead  of  such  operations,  the  Mining  Schools  at  Toronto  and  Kingston  are 
being  equipped  and  strengthened  with  a  view  to  supplying  the  scientific  and 
practical  instruction  upon  which  success  in  mining  enterprises  must  alvvays 
very  largely  depend.  This  Section  of  the  report  aims  at  giving  an  account  of 
what  is  being  done  in  this  direction,  not  only  as  to  the  course  of  btudies  and 
the  equipment  of  the  schools,  but  also  as  to  outside  work  of  Summer  Mining 
Schools  and  field  prospecting  with  student  classes. 


Three-stamp 
test  mill  at 
the  School  of 
Practical 
Science. 


Advantage  of 
a  mill  test. 


Arrangement 
of  the  mill. 


Operations  in 
treating  the 
ore. 


The    School    of    Pkactical    Science. 

For  the  purpose  of  making  mill  tests  of  about  a  ton  of  gold  ore  at  a  time, 
a  three-stamp  mill  with  a  crusher  of  the  Dodge  pattern  and  a  Frue  vanner 
has  been  added  to  the  School  of  Practical  Science  during  the  past  year. 
Those  interested  in  making  thorough  tests  of  any  vein  or  deposit  of  gold  ore 
will  readily  see  the  value  of  a  mill  test  of  this  kind.  In  the  first  place,  by 
taking  quantities  of  a  ton  any  chance  mistake  which  might  arise  from  relying 
on  assays  of  small  samples  is  absolutely  precluded.  Those  who  are  familiar 
with  mining  operations  can  recall  instances  where  considerable  sums  of  money 
have  been  spent  on  the  strength  of  one  or  more  assays  of  samples  picked  from 
the  surface.  It  is  very  easily  possible  also,  in  cases  where  the  gold  is  coarse 
and  not  uniformly  distributed,  for  assays  to  show  nothing  even  although  the 
ore  might  pay  to  work.  Another  point  which  is  equally  important  to  know 
is  the  way  in  which  the  gold  occurs  in  the  ore,  that  is,  whether  as  free-milling 
or  in  concentrates,  as  this  affects  the  cost  of  extraction  and  consequently  the 
value  of  the  ore.  An  assay  of  course  only  gives  the  total  amount  of  gold  in 
small  sample,  and  not  how  it  occurs  ;  while  panning  is  open  to  the  objection 
that  only  small  quantities  of  a  very  few  pounds  at  most  are  taken.  Usually 
it  would  be  impossible  to  collect  a  ton  of  picked  samples  from  any  vein  with- 
out doing  a  large  amount  of  work.  A  thorough  mill-test  is  therefore  the 
investor's  best  safeguard. 

With  regard  to  the  arrangement  of  the  mill,  as  no  provision  was  made 
for  anything  of  the  kind  in  building  the  school,  the  best  use  had  to  be  made 
of  the  available  space,  and  the  mill  planned  to  suit  existing  circumstances. 
As  there  was  just  enough  room  to  allow  sufficient  fall  for  the  pulp  from  the 
stamps  over  the  vanner  and  down  to  the  drain,  the  crusher  had  to  be  set  up  on 
the  flof)r  and  the  crushrd  ore  hoisted  by  means  of  a  friction  pulley  to  the  oio 
feeder. 

To  follow  the  ore  now  in  course  of  being  treated,  the  first  operation  after 
any  necessary  sampling  is  done  by  spreading  out   on  the   concrete  floor  and 
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shovelling  so  A^i  to  mix  thoroughly,  is  to  put  the  ore  thiough  the  crasher,  the 

jaws  of  which  can  be  set  so  as  to  cruHh  to  any  desired  fineness.     Tliij*  process  is 

only  a  preliminary  step  to  the  tine  stamping  in  the  mortar.    The  crushed  ore  is 

then  transferred  to  a  bucket,  weighed,  and  hoisted  to  the  ore  feeder,  which 

hoUs  about  half  a  ton  of  ordinary  ore.     The  jar  of  the  stamps  keeps  the  ore 

feeding  slowly  into  the  mortar  as  long  as  the  stamps  are  working.     The  stamps 

are  light,  being  the  kind  designed  for  prospecting,  and  weigh   225  B).  each. 

Inside  the  mortar  are  two  copper  plates,  silvered  on  one  side  to  facilitate  the 

amalgamation  with  mercury  ;  these  inside  plates  catch  most  of  the  gold.      The 

pulverized   ore  is   carried   through   a  tine  screen  by   the  water  fed  into  the 

battery,  and  passed  over  another  amalgamated  plate  which   will  take  up  any 

gold  that   may  have  escaped   the  inside  plates.      From  this  plate  the  pulp, 

which  should  now  not  contain  any  free  gold,  passes  on   to   the   distributing 

board   of  the   vanner   and  is  there  spread  out  over  the  surface  of  the  rubl>er 

belt  uniformly.      As  the  belt  moves  slowly  forward  and  the  pulp  comes  up  to 

the  clear  water  sprinkler,  the  lighter  particles  are  washed  down  the  b(;lt,  and 

the  heavier  particles  such  as  iron  pyrites,  which  might  contain  gold,  stick  to 

the  belt  and  pass  down  underneath  through  a  tank  of  water,  where  they  are 

deposited.     By  this  means  both  the  amount  and  value  of  concentrates  in  a  ton 

of  ore  can  be  determined.     The  tailings   on  the  other  hand  pass  down  with 

the  water  over  the  tail  of  the  vanner  and  are  left  in  a  tank.      The  water,  after 

being  cleared  of  anything  that  would  settle,  passes  olV  into  the  drain.      When 

the  run  is  over  the  tailings  can   be  taken  out,  dried,  sampled  carefully  and 

assayed.     This  will  determine  the  loss  of  gold. 

The  machinery  is  driven  by  a  6  k.  w.  constant  potential  motor  supplied  .,    . 

•'  •'  ^  **   ^        Mciiw  |H>wer. 

by  110  volt  incandescent  circuit  of  the  city,  and  was  made  by  the  Canadian 
General  Electric  Co.  at  Peterboro'.  The  crusher,  stamps,  ore  feeder  and  Frue 
vanner  were  supplied  by  Messrs,  Fraser  and  Chalmers  of  Chicago. 


Kingston  School  of  Mining  and  A  o  r  i  c  u  l  t  u  r  e. 

At  the  Kingston  School   of  Mining  and  Agriculture  a  Summer  School 
for  the  special  benefit  of  teachers  was  held   during  the  months  of  July  and  \^ch!!^Ui)r 
August.      Seventeen  took   advantage  of   the  courses  in  practical  chemistry,  tea.heri«. 
chemical  analysis,  mineralogy,  crystallography  and  assaying. 

In  September  a  field  course  in  prospectinsj  was  organized,  with  the  object 
of  making  the  instruction  in  prosj)ecting  methods  thoroughly  practical.  This  ^'JlJ^^jj^^'^** 
was  the  first  course  of  the  kind  given  in  Canada,  and  the  class  was  limited  to 
twelve.  The  expedition  left  Kingston  with  canoes  and  camp  outfit  per  King- 
ston ik  Pembroke  Railway  on  Septeml)er  3rd.  The  canoes  were  launched  in 
the  Mississippi  river  at  Snow  Road  station,  and  the  party  spent  the  next  two 
weeks  examining  the  mineral  resources  of  the  townships  of  Palmerston,  Clar- 
endon and  Barrie.  Samples  of  ore  from  a  number  of  prospects  in  these  town- 
ships had  been  treated  at  the  stamp  mill  of  the  school,  and  it  was  interesting 
for  the  members  of  the  party  to  see  the  modes  of  occurrence  of  these.  A 
large  number  of  specimens  were  collected  and  are  now  on  exhibition   at  the 
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Winter 
session. 


Stamp  Mill. 


school.  No  systematic  geological  examination  of  this  district  has  been  made 
for  over  twenty  years,  although  promising  indications  of  the  occurrence  of 
gold  and  other  metals  have  been  found  at  a  number  of  localities.  The  Fron- 
tenac  county  council  have  expressed  the  wish  that  a  similar  expedition 
be  undertaken  this  autumn.  After  beinej  two  weeks  in  this  quarter  the 
party  spent  ten  days  in  the  district  to  the  east  of  the  railway,  canoeing  through 
Bobb's  lake  and  the  Tay  river  to  Perth,  thence  through  the  Tay  and  Rideau 
canals  to  Kingston.  In  this  district  numerous  iron,  phosphate,  mica  and 
other  deposits  were  examined,  and  specimens  were  collected  for  exhibition  in 
the  museum  of  the  school.  Some  interesting  rocks — one  of  which  contains  a 
considerable  percentage  of  nickel — not  hitherto  reported  from  this  part  of 
Ontario  were  discovered.  The  material  collected  will  be  utilized  to  frame  & 
report  on  the  resources  of  the  district.  During  the  expedition  each  member 
of  the  party  made  a  valuable  collection  of  minerals,  and  gained  experience  not 
only  in  the  field  geology,  but  in  what  is  not  less  valuable  for  the  mineral 
hunter,  rough  prospecting  methods  such  as  portaging,  canoeing  and  wood-craft. 
The  canoes  and  camp  outfit  were  supplied  by  the  School.  Each  member  was 
charged  for  his  share  of  the  incidental  expenditure  of  the  party,  the  total  cost 
per  man  being  $11.98. 

On  October  1st  the  third  regular  session  of  the  School  opened.  The 
total  number  of  students  enrolled  for  the  first  term  of  the  session  was  163, 
showing  an  increase  of  30  over  the  same  time  in  the  previous  year. 

The  mining  laboratory  or  stamp  mill  has  proved  of  great  practical  value 
to  the  Province.  In  all,  thirteen  lots  of  ore,  varying  in  weight  from  200  lb. 
to  6,000  lb.  have  been  run  through,  sampled  and  assayed.  In  each  case  the 
concentrates,  tailings  and  slimes  were  also  sampled  and  assayed.  The  follow- 
ing is  the  list  : 

Wt.  of  ore. 

1.  J.  H.  West,  Yarker 600  lb. 

2.  E.  S.  Edmondson,  Oshawa  (crushed,  sampled  and  assayed  only).    200  *' 

3.  Kaladar  ore 6,000  " 

4.  Bonanza  Gold  Mining  Co.,  Wahnapitae 4,000  '* 

5.  "  •♦  "  4,000  " 

6.  T.  McGown,  Parry  Sound 2,162  " 

7.  H.  Roberts,  Sharbot  Lake 2,003  " 

8.  James  Stark,  Clarendon  tp.,  Frontenac  county 2,050  " 

9.  T.  J.  Hempton,  Sharbot  Lake 1,000  " 

10.  Crystal  Gold  Mining  Co.,  Rathbun,  Nipissing  1,990  " 

11.  Regina  Gold  Mine,  Lake  of  the  Woods ...1,970  " 

12.  James  McDonald,  Mountain  Grove,  Olden 2,000  " 

13.  Damon  Youmans,  Mountain  Grove,  Frontenac  Co 2,000  " 

Results  of  quartz  milled  and  assayed  at  the  School,  published  by  permission  : 

No.  2.  200  lb.  quartz  from  the  Wahnapitae  mine.  Gold,  4  dwt.  16  grs.  per  ton  of  2,000 
lb.,  silver,  6  dwt.  10  grs.     This  ore  is  worth  about  $5  a  ton. 

No.  7.  2,003  lb.  quartz  from  fifth  concession,  Oso  township,  Frontenac  county,  crushed, 
amalgamated  and  assayed.  The  yield  of  bullion  was  only  trifling,  and  the  ore  and  concen- 
trates assayed  only  a  small  quantity  of  gold  and  silver. 

No.  9.  1,000  lb.  quartz  from  near  Sharbot  Lake,  crushed,  amalgamated  and  assayed. 
The  yield  of  bullion  was  only  a  few  cents.     The  ore  assayed  a  trace  of  gold. 

No.  10.  1,9901b.  quartz,  crushed,  amalgamated  and  assayed.  The  yield  of  bullion  was 
9  oz.  1.5  dwt.  9  grs.,  of  value  $19.60  an  ounce.     This  is  equal  to  a  value  of  $191.44  a  ton  of 
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ore.  The  concentrated  assayed  in  gold  $38  a  ton,  and  every  10^  tons  of  ore  yield  a  ton  of 
concentrates.  The  assay  of  the  ore  showed  10  oz.  8  dwt.  17.7«J  grs.  of  gold  to  the  ton,  of 
value  $205.73.  This  shows  an  extraction  by  the  mill  of  uver  93  jwr  cent,  of  the  aesay  value. 
No.  12.  1,1)00  lb.  of  (luartz  from  fourth  concession,  Olden  township,  Frontenac  county, 
crushed  and  amalgamated.  The  yield  of  bullion  was  4  dwt.  18. IG  grains, of  value  $2.98,  e<iual  to 
$3.14  a  ton.  The  assay  of  the  ore  showed  a  v.-ilue  in  ;,'old  of  $4.01  a  ton.  The  difference 
between  this  and  the  bullion  ia  found  in  th«'  concentrates  and  tailings,  the  auaya  of  which 
showed  rather  more  than  this  difference,  viz.,  concentrates,  $0.15  j^er  ton  of  ore,  and  tailings 
$2.06  per  ton. 

While  the  tests  on  these  ores  have,  with  a  few  exceptions,  led  to  no 
positive  results,  yet  the  negative  verdict  has  been  of  value.  In  most  cases 
small  picked  samples  had  been  assayed   and     reported  as  being  rich  in  j^oid  « 

The   mill   tests   have    convinced  those    concerned    that     further    inveatnient 
would  be  at  least  hazardous. 

Thanks  to  the  liberality  of  the  Government  and  Legislature  in  providing  ouuide 

$1,000  for  the  work,  classes  were  held  between  Julv  and    December  in  Hve  *-"'*"**^  ^'"" 

pro8|»ector8. 

important  mining  centres,  as  described  in  the  report  of  Mr.  William  ilamil 
ton  Merritt,  which  is  appended.  The  Board  has  received  from  tour  of  these 
places  requests  to  urge  on  the  Government  the  importance  of  continuing  the 
work  and  of  providing  at  each  place  a  cabinet  of  typical  minerals  for  economic 
and  educational  purposes.  Such  cabinets  would  cost  little,  and  once  properly 
arranged  local  etlort  would  be  largely  enlisted  in  adding  to  them.  The  Board 
commended  this  proposal  to  the  consideration  of  the  Government,  and  at  the 
last  session  of  the  Legislature  provision  for  the  object  was  made  by  a  ii^rant 
of  money. 

The  Government  and  Legislature  in  the  session  of  1895  provided  $4,070  Work  in 
for  the  purpose  of  equipping  the   Mining   School   and   Stamp    Mill,   and  the  ^<|HMM"n*f  ^l'® 
work  was  carried  on  during  the  summer  under  the  personal  superusion  of  and  Stamp 
the  staff.      The  laboratories  are  now  in  excellent  condition,  and  only  a  small 
supplementary  grant  is  needed  to  complete  the  eijuipment  of  the  Stamp  Mill 
and  the  Petrogra[)hical  Museum.      A  roasting  furnace  and  chlorination  plant 
is  required  for  tests  on  refractory  gold  ores  and  for  treating  the  concentrates 
from  free  milling  ores  ;  also  an  electric  motor  to  run  the  Frue  vanner  and 
chlorination  barrel.     E.xperience  has  shown  that  the  vanner  does  not  do  its 
best  work  when  run    rom  the  same  shaft  as  the  rest  of  the  machinery,  as  it 
requires  uniform  speed. 

REPORT    ON    THE    PROSPECTORS'    CLASSES. 

The  following  report  on  the  work  of  the  prospectors'  classes  during  the 
summer  of  last  year  was  made  by  Mr.  W.  H.  .Merritt  to  the  Board  of 
Governors  under  date  of  January  2nd  : 

•'The  report  which  I  had   the  honor   to   submit  to   you  on  the  first  out-  ju,.  pionwir 

side   prospectors' class,   held  at   Marmora   in   the   spring  of    1804,  was   very  d***  of  1«9*- 

brief,    owing    to    the    fact    that    the   class   was   largely   experimental    in   its 

character,  and   the  experience    derived   from    a    single   class   was   naturally 

limited.  ^.  . 

,  Circumstun- 

"  During  the  present  year  I  have  by  your  instructions  held  bve  classes,  c.m  under 
and  I  am  therefore  able  to   report  somewhat  more  fully  on  the  subject.      It  ^'^^J^  ***• 
may  not  be  uubecomiag  if  1  dravv  your  attention  to  the  circumbtances  which  originAt€<L 
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gave  rise  to  this  novel  branch  of  instruction,  and  some  reasons  why  it  may 
be  considered  of  importance  to  the  Province. 

"In  1889  the  subject  of  mineral  development  was  brought  to  the  atten- 
tion of  the  Ontario  Government  by  the  press.  A  Royal  Commission  was 
appointed  to  enquire  into  the  subject.  About  this  time  an  article  in  a  mining 
journal  on  classes  in  mining  centers  in  New  Zealand  attracted  my  attention, 
and  I  brought  it  to  the  attention  of  my  colleagues  on  the  Commission. 
Evidence  was  then  collected  from  every  part  of  the  Province  aa  to  the 
desirability  of  prospectors'  classes,  and  this  evidence,  together  with  extracts 
made  by  the  secretary  from  the  New  Zealand  reports,  is  to  be  found  in  the 
Report  of  the  Royal  Commission,  which  finally  strongly  recommended  that 
somewhat  similar  classes  should  be  held  in  this  Province.  No  action  was 
taken  in  this  matter  until  you  saw  the  desirability  of  giving  this  practical 
form  of  educational  assistance  to  our  prospectors,  and  instructed  me  to  hold  at 
Marmora  the  first  class  of  this  character  attempted  in  Canada.  The  Govern- 
ment of  Ontario  has  since  provided  the  means  for  carrying  on  the  classes  more 
generally. 

"  In  New  Zealand  the  instruction  given  at  mining  centers  would  from 


Zealand  the  reports  appear  more  like  that  undertaken  at  Kingston  in  the  winter  two 

course,  months'  course.     It  seems  that  its  object  was  largely  to  give  instruction  on 

the  spot  to  miners  and  mine  foremen  with  a  view  to  qualify  them  to  pass 
Government  examinations.  Nearly  every  Government  exacts  that  men  must 
hold  certificates  of  competency  before  they  can  hold  responsible  positions  in 
mines. 

"  In  Ontario  we  are  still  in  the  prospecting  stage.  Therefore  anything 
to  be  aimed  at  that  can  be  done  in  the  direction  of  assisting  the  prospector  where  best  to 
in  Ontario.  search  for,  how  to  recognize,  and  the  simplest  field  methods  of  testing 
minerals  of  economic  value,  would  appear  to  be  a  matter  of  first-class  moment 
to  the  Province.  Indeed  it  might  well  be  considered  haidly  second  to  the 
desirability  of  making  the  rough  road  of  the  prospector  as  easy  as  possible* 
by  his  being  able  to  hold  without  expense  (other  than  for  development)  what 
he  finds,  until  he  can  investigate  whether  it  is  good,  bad  or  indifferent.  We 
have  enormous  areas  of  unprospected  lands  still  in  the  Province,  and  the 
latent  value  of  the  largest  proportion  of  them  will  only  be  determined  by  the 
hardy  prospector.  There  are  not  many  experienced  prospectors  in  Ontario, 
but  with  the  assistance  of  prospectors'  classes  and  under  the  inducement  of 
liberal  mining  laws  their  number  would  undoubtedly  increase.  As  an 
example  of  a  large  body  of  men  whose  unquestionable  ability  and  intelligence 
would  render  them  prospectors  of  the  highest  order,  I  might  mention  the 
Ontario  Land  Surveyors,  and  suggest  that  a  course  such  as  the  two  months' 
winter  course  at  Kingston  be  substituted  for  their  nominal  examination  bear- 
ing on  minerals,  etc.  Mineral  investigation  would  be  immensely  assisted  by 
additional  knowledge  acquired  by  this  able  body  of  men. 

OlaHBeH  at  "  "^^^  ^^^^  prospectors'  class  commenced  on  July  15th  at  Mine  Centre,  a 

Mine  Centre,    central  point  to  the  mining  claims  situated  in  the  vicinity  of  Shoal  lake,  part 

of  the  Seine  river  system.  Rainy  River  district.     No  notice  had  been  received 
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of  the  intentioa  to  hold   a  class   in   this    vicinity,  but,  notwithstanding  thiH 

disadvantage,  44  in  all  attended  the  class.     At  Rat  Portage  the  second  class  ^^  ^oriMgt, 

commenced  August   12th  ;  the  number  that  attended  the  class  there  was   24 

in  all.     The  third  class  was  hfld  at  Port  Arthur  commencing  S.^ptembt'r  4th,  ^^^^  Arthur, 

and  the  total  number  attendiag  the  class  there  was  49  in  all.     The  fourth 

class  was  commenced  at  Sault  S.e   Mario  on  September  23rd,  and   24  in  all  M^riV 

attended  this  class.     The  fifth  class  met  at  Sudbury  on  December  6tli,  regular 

work  commenced  on  the  9th  and  concluded  on  the  23rd  December.      In  all  13  *"^     "     ^^^ 

attended  this  class. 

"The  total  number  attending  these  tive  prospectors'  classes  was  101  in 
all.  This  does  not  include  those  who  were  present  at  the  public  lecture  which 
I  usually  gave  before  organizing  the  class,  and  which  I  delivered  also  at  Fort 
Frances  where  no  class  was  held. 

"  The  attendance  was  as  a  rule  irregular,  and  the  majority  only  attended 
a  few  lectures  between  business  engagements.  In  all  cases  howovor  a  certain 
number  faithfully  attended  the  practical  work  and  lectures  from  start  to 
finish,  often  spending  the  whole  day  at  the  work  of  testing  samples,  etc. 

"The  work  was  conducted  on  the  same  lines  as  the  Marmora  claws  (men- 
tioned in  detail  in  my  last  report)  with  slight  modifications,  based  entirely  on 
practical  work,  such  as  would  be  seen  or  carried  on  by  the  prospector  in  the 
field.  In  connection  with  these  I  had  about  half  a  ton  in  weight  of  specimens 
and  apparatus. 

"  In  the  case  of  prospectors'  classes  my  experience  would  indicate  that 
it  is  only  after  years  of  experience  among  mines,  minerc  and  prospectors  that 
that  information  can  be  acquired  which  is  most  desired  by  the  man  who  hag 
spent  much  of  his  life  in  practical  work,  perhaps  in  many  fields. 

"  With  reference  to  the  most  desirable  time  for  holding  prospectors'  Time  ft)r  hold* 
classes,  my  experience  would  load  me  to  think  that  for  the  towns  the  best  Jj^^n^^J 
time  is  in  the  spring  before  the  snow  goes  off.  The  early  winter  does  not  "i>«n  circum. 
appear  to  be  much  better  than  the  summer,  because  the  prospector  is  off  to 
find  work  in  the  timber  camps,  the  proceeds  of  which  will  grub-stake  him  the 
next  season.  In  outlying  mining  camps,  such  as  down  on  Seine  river,  fly- 
time  is  more  apt  to  lead  to  a  larger  congregation  of  prospectors  at  the  nearest 
town  than  at  any  other  time  of  the  \ear.  If  ample  notice  is  given,  good 
classes  could  then  be  organized  at  such  places.  At  points  where  there  is  no 
mining  excitement  it  is  altogether  advisable  that  a  previous  visit  should  be 
made  to  the  place  where  the  class  is  to  be  held,  when  possible  ;  or  that  the 
matter  be  taken  in  hand  by  one  or  two  gentlemen  as  a  committee.  As 
examples,  Port  Arthur  had  a  very  good,  and  Rat  Portage  a  fair  class  after 
they  had  be^n  visited,  and  gentlemen  acted  as  committees  ;  whereas  at  Sud- 
bury, where  mineral  speculation  is  very  quiet  just  now,  no  previous  visit  waa 
made  and  no  committee  formed,  and  there  the  class  was  much  smaller  than 
at  any  other  place. 

"  The  labor  and  waste  of  time  packing  and  unpacking  is  very  great- 
Some  boxes  were  made  for  rocks  and  minerals,  and  I  would  recommend  that 
the  present  ones  be  strengthened  and  some  others  procured  if  the  clasaea  are 
to  be  continued. 
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Permanent 

collectiot  s 
suggei-ted. 


Local  help 
and  encour- 
agement. 


"  I  submit  herewith  addresses  from  the  dififerent  classes.  You  will 
notice  that  at  each  central  point  the  class  desire  to  follow  up  their  studies  by 
having  a  permanent  collection  of  rocks  and  minerals.  The  idea  is  to  add  ^o 
this  locally  and  have  a  permanent  collection  which  will  be  available  for  clasa 
work,  for  reference  and  comparison,  and  as  an  example  of  the  mineral  wealth 
of  the  district  to  capitalists  who  may  come  with  a  view  to  purchase  mining 
property. 

"  A  full  list  of  the  persons  who  attended  some  or  all  of  the  classes  has 
been  sent  to  the  bursar.  My  best  thanks  are  due  to  many  of  those  gentle- 
men who  attended  the  classes  for  assistance  cheerfully  given. 

"  The  trustees  of  the  Mining  School  at  Port  Arthur  could  not  do  enough 
to  further  the  class,  and  the  town  councils  of  Rat  Portage,  Port  Arthur  and 
Sault  Ste.  Marie  very  kindly  placed  class-rooms  at  my  disposal.  In  all  places 
visited  the  proprietors  of  the  local  newspapers  were  extremely  kind  in  doing 
everything  possible  to  make  the  classes  a  success,  and  our  best  thanks  are 
due  them." 


A  class  in 


On  the  Mis- 
sissipi  river. 


FIELD  CLASS  IN  GEOLOGY  AND  PROSPECTING. 

The  following  very  interesting  account  of  the  field  class  of  the  Kingston 
field  geology.  School  of  Mining  has  been  prepared  at  the  request  of  the  Bureau  by  Prof. 
W.  G.  Miller,  who  had  charge  of  the  excursion : 

In  September,  1895,  the  school  organized  a  class  in  field  geology  and 
prospecting.  The  objects  of  the  class  were  to  give  that  knowledge  of  geology 
which  cannot  be  obtained  in  the  class-room  or  laboratory,  to  impart  a  train- 
ing in  rough  prospecting  methods  and  to  make  a  somewhat  more  careful 
mineralogical  and  geological  examination  of  the  district  visited  than  had 
previously  been  made. 

It  was  decided  to  limit  the  party  to  twelve,  and  to  first  visit  the  district 
of  the  upper  part  of  the  Mississippi  riv9r.  Accordingly,  on  the  third  of  the 
month  the  party  with  a  camp  outfit  and  canoes  left  Kingston  by  the  King- 
ston and  Pembroke  Railroad  for  Snow  Road  station.  Here  the  canoes  were 
launched  and  the  work  begun  in  the  township  of  Palmerston.  As  the  river 
here  crosses  the  strike  of  the  rocks,  several  portages  were  encountered,  and  as 
most  of  the  party  had  had  no  experience  in  portaging  and  little  in  canoeing, 
alow  progress  was  made.  Farther  up  the  river,  in  the  townships  of  Claren- 
don and  Barrie,  the  channel  lies  in  the  direction  of  the  strike,  and  rapids  are 
fewer.  Batweea  the  head  of  Long  lake  and  Mazinaw  lake  the  river 
again  crosses  the  strike,  and  the  portages  again  become  more  numerous.  In 
Palmerston  only  one  metalliferous  deposit  was  visited.  This  was  situated 
about  three-quarters  of  a  mile  west  ot  the  rapids  known  as  the  Ragged  Chute. 
It  consisted  of  magnetite  in  granite,  and  appeared  to  be  similar  to  some 
deposits  of  the  same  mineral  in  the  eastern  part  of  Hastings  county,  which 
have  been  described  in  a  late  report  of  the  Geological  Survey  of  Canada  by 
Prof.  T.  D.  Adams.  This  deposit  was  being  opened  up  at  the  time  of  our 
visit,  but  the  ore  •'  in  sight "  did  not  warrant  any  further  outlay  of  labour. 
Many  of  the  coarser  grained  granites  of   Frontenac   and   Renfrew   counties 


Magnetite  in 
granite. 
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contain  large  grains  or  lumps  of  this  ore,  but  not  in  sufficient  quantities  to  be 
of  economic  importance. 

As  to  the  geological  features  along  the  course  of  the  river  ir.  the  township 
mentioned,  it  may  be  said  that  the  main  part  of  the  river  here  lies  in  a  <ieolugical 
trough,  the  rocks  of  which  are  for  the  most  part  schists,  including  crystalline  th«-  riv^er.  " 
limestones.  This  trough  is  bounded  on  either  side  by  rough,  rocky  country, 
the  rocks  of  which  are  chiefly  granitoid  gneisses  and  granite.  The  rocks  in 
the  trough  are  now  considered  to  belong  to  the  uppermost  part  of  the 
Laurentian,  or  to  the  Huronian.  It  is  chiefly  in  this  trough  that  the  metal- 
liferous minerals  of  the  district  have  been  found.     These  include  galena,  zinc  Min'-ralH,  and 

,  ,        J  .,      .  .  ,     ,   now  they 

blende,  stibnite,  meneghinite  and  native  gold.     The  gold   occurs  in   licdded  occur, 
veins,  as  in  Hastings.    The  other  minerals  occur  in  the  same  form  of  deposit, 
and  also  in  cavities  in  the  crystalline  limestone. 

Small  strings  of  galena  have  been  found  in  a  number  of  places  along  the 
river  in  this  rock,  and  many  pits  have  been  sunk  in  the  vain  hope  that  the 
deposits,  according  to  the  popular  theory,  would  "  get  wider  below."  It  was 
found  that  a  great  deal  of  labor  and  considerable  capital  had  been  expended 
on  such  deposits.  In  the  eastern  part  of  the  district  the  people  have  also 
been  deluded  through  the  operations  of  a  "  divining  rod  man,"  who  claims 

to  be  able  to  tell  them  by  means  of  his  instrument  whether  they  have  valu- 

1  1         •  1  1     •  1  DelusionHof 

able  minerals  on  their  properties,  the  nature  of  the  same,  the  depth  they  will  proHpectora. 

have  to  go  to  find  them,  and  the  extent  of  the  deposits.  Several  persons 
have  been  foolish  enough  to  believe  these  statements  and  to  expend  consider- 
able labor  in  the  fruitless  endeavor  to  find  the  hidden  riches  This  shows 
the  need  of  a  wider  diffusion  of  a  knowled^'e  of  the  nature  of  minerals  and 
rocks  among  people  living  in  the  mining  districts  of  the  Province,  not  neces- 
sarily that  they  may  find  valuable  deposits,  but  to  prevent  their  wasting  time 
and  money  in  places  where  there  is  no  possibility  of  valuable  minerals 
occurring. 

Numerous  occurrences  of  metalliferous  minerals   were  noted  along   the 
course  of  the  river,  but  generally  in  small  quantities.     The  rocks  may  be  said  Bedded  vein* 
to  be  comparatively  highly  impregnated  with  metalliferous  matter,  and  there 
seems  no  reason  why  this  matter  should  not  have  been  segregated  into  lar    e 
veins  and  that  these  may  not  occur  in  the  district. 

A.S  stated  above,  the  metalliferous  veins  are  bedded   veins,  but   in  the 
township  of  Barrie  several  large  quartz  veins  were  examined  which  are  fissure 
veins,  cutting  across  the  strike  of  the  rocks.     These  ho  /fever  contained  no  tiHsure  vt- ins. 
metalliferous  minerals,  and  appear  to  be  of  a  di6[erent  ago  from  the  bedded 
veirs. 

In  the  township  of  Barrie,  along  the  shores  of  Long  and  Marble  lakes, 

a   large  number  of  dark  basic  dikes  were  observed.      Where  these  cut  the 

crystalline  limestone  or  marble  they  are  among  the  finest  of  tho'r  kind  to  be  {^'^♦'f  '" 

•^  .  .  Barne  town- 

seen    anywhere.       The    dike  rock    weathers    less  easily  than  the    enclosing  f.hii>. 

material  and  stands  out  prominently  from  it.       In  the  marble  the  contrast 

between  the  colors  of  the  two  rocks  is  striking,  and  serves  to  bring  out  very 

distinctly  the  relations  between  them.     The  occurrence  of  these  numerous 


^20 


dikes  shows  that  the  district  has  been  subjected  to  considerable  geological 

disturbance,  and  is  not  an  unfavorable  indication  of  the  presence  of  mineral 

deposits. 

Above  the  Marble  rapids,  at  the  head  of  the  lake  of  the  same  name,  along 
Along  Marble  ,      ,      ,  ^  nr     •  i   i         i  i  ^  ■   n  •  i  •  ■,  , 

and  Mazinaw  both  shores  or  Mazinaw  lake,  the  rocks  are  chiefly  gneiss  and  granite  and  form 

^  ^**  cliffs  of  considerable  height.     In  some  of  the  coarser  grained  granite  dikes  at 

J,.         ,         the  head  of  Mazinaw  lake  in  Abinger,  mica  deposits  have  been  opened.     The 

marble.  fabulous  Myers'  cave  is  said  to  be  situated  near  the  foot  of  Marble  lake,  but 

no  one  knows  out  of  which  one  of  several  caves  the  discoverer  obtained  the 

silver,  concerning  which  so  many  wondrous  tales  have  been  told. 

The  marble  of  Barrie  has  long  been  known  to  be  of  good  quality,  but  up 

to  the  present  little  use  has  been  made  of  it. 

Besides  collecting  specimens  of  the  ores  of  the  district,  the  members  of 

the  party  secured   a  large  number   of  specimens  of  minerals  and  rocks,  but 

pressure  of  work  during  last  winter  has  prevented  any  detailed  examination 

of  these  in  the  laboratory. 

Two  weeks  were  spent  in  this  district,  and  the  following  ten  days  were 

East  of  the       occupied  in  a  trip  to  the  east  of  the  Kingston  and  Pembroke  railroad.     The 
Kingston  and  r  r  o 

Pembroke  party  started  from  the  head  of  Bobb's  lake  in  the  township  of  Bedford,  thence 
by  the  Tay  river  to  Perth,  and  the  Tay  and  the  Rideau  canals  to  Kingston. 
Along  this  route  the  important  mineral  deposits  were  visited  and  specimens 
collected  for  future  examination  in  the  laboratory.  The  deposits  visited 
consisted  of  mica,  phosphate  and  iron.  None  of  them  are  being  worked  at 
Mica  phos-  present,  and  all  have  been  described  in  the  reports  of  the  Geological  Survey 
phate  and  iron  of  Canada  and  elsewhere.     Numerous  specimens  of  rocks  were  collected  with 

deposits.  .  .  1  •      n  1        •  •      n      i?  1 

the  intention  of  examining  them  chemically  and  microscopically  for  the  pres- 
ence of  substances  not  heretofore  found  in  the  district. 

In  the  townships  of  Leeds  and  Storrington   a  number  of  basic    dikes 
were  observed.     A  specimen  from  one  of  these,  which  is  basalt  like  in  appear- 
Nickel  in  a       ance,  gave  Mr.  R.  W.  Brock  on  a  preliminary  analysis  over  one-half  of  one 
dike  rock.         pgj.  gent,   of   nickel,  a  higher  percentage   of  this  metal,  it  is  believed,    than 
has   been   found  in  a  dike  rock  from  any  other  part  of   the  world.     This 
rock  fuses  readily,  and  there  is  little  difficulty  in  separating  the  metal  from 
it.     Since  rocks  of  this  class  contain  several  per  cent,  of  iron,  and  nickel  may 
replace  the  iron  in  different  amounts,  it  would  appear  that  a  chemical  examina- 
tion of  all  such  rocks  is  desirable. 
Cost  of  the  ^^®  ^^^^  P®*"  ^*^  P®*^  ^^y  duriner  the  trip  was   less  than  fifty  cents.     It 

outing,  and  its  is  believed  that  such  classes  supply  a  need  in  training  men  in  prospecting  and 
advantages,  exploring  methods,  and  in  imparting  knowledge  to  them  which  cannot  be 
otherwise  obtained.  Several  of  the  larger  scentific  institutions  in  the  United 
States  and  Europe  have  summer  classes  in  geology,  but  these  are  much  more 
expensive  for  the  student,  and  in  them  he  does  not  gain  that  knowledge  of 
woodcraft  and  exploring  methods  which  is  so  necessary  to  the  prospector  in 
new  countries. 


SECTION  VI. 

WORK    WITH    THE    DIAMOND    DRILL. 

One  of  the  inoat  important  aids   to  mining   yet  invented  is  the  diamond  \V»i»t  Ui»*  drill 

drill,  which  has  been  widelv  adopted  since  its  invention  by  Hermann  in  18r)4,  ♦'".^^^♦^'' 'J"** 
^  "  r  J  »  miner  and 

and  is  now  in  alaiost  universal    use.      Its  value  consists   in  the  opportunity  ir..Ki„.rt.,r  u> 

which   it  gives  the   miner   at  a   minimum    expense  of  actually   seeing    and u.  : 

handline  a  section  of  the  material  whose  character  it  is  all-important  for  him  *^  relativ.'iy 

'^  _  *^  .--umll  ct'Ht. 

to  ascertain,  yet  which  is  concealtd  from  his  gaze  by  a  covering  usually  of 
rock,  scores,  perhaps  hundreds  of  feet  in  thickness.  This  the  diamond  drill 
enables  him  to  do  without  sinking'  shafts  or  excavating  drifts  and  tunnels 
which  after  all  might  turn  out  to  ha  so  much  ti.iie  and  money  wasted.  It  is 
equally  of  service  in  testing  new  ground  and  in  exploring  for  bodies  of  ore  in 
working  mines.  By  its  means  the  prusj)ector  may  satisfy  himself  at  a  com- 
paratively small  cost  whether  the  property  he  is  investigating  contains  ore 
sufficient  in  quality  and  quantity  to  warrant  regular  mining  operations  If 
he  tiads  that  it  does,  he  knows  beyond  peradventure  where  to  sink  his  shafts 
and  how  to  lay  out  the  work  to  be  done  ;  if  it  docs  not,  he  is  haved  further 
trouble  and  loss.  The  mining  manager  is  enabled  on  the  one  hand  to  locate 
masses  of  ore  in  advance  of  actual  drifting,  and  on  the  other  to  prove  what 
parts  of  his  territory  are  dead  ground  from  which  no  returns  can  be  hoped, 
and  so  to  conduct  his  operations  in  either  case  intelligently  and  economically. 
In  almost  every  large  mine  diamond  drills  for  exploratory  work  are  part  of 
the  regular  plant,  and  are  constantly  in  operation.  There  can  be  no  guess 
work  as  to  the  strata  p-netrated  by  the  drill  ;  th*3  cores  brought  to  the  sur- 
face speak  for  themselves,  and,  what  is  no  small  advantage,  BU|»j)ly  t-aaiples 
large  enough  for  detailed  examination  and  analysis.  The  only  point  open  to  «  . 
question  is  whether  the  cores  themselves  are  thoroughly  representative  of  the  int^^rr.int 
strata  or  deposits  from  which  they  are  taken.  As  to  this,  in  the  matter  of 
ffold  ore  for  instance,  there  is  sometimes  room  for  doubt.  The  drill  may 
pierce  a  rich  pocket  in  a  gold  vein  Bnd  so  bring  up  a  core  showing  a  value 
•quite  out  of  proportion  to  the  average  contents  of  the  vein,  or  it  may  run 
through  a  barren  stretch  and  exhibit  a  core  altogether  worthless  ,  producing 
H  record  in  the  oneca.se  unduly  flittering  and  in  the  other  unjustly  condemna- 
tory of  the  property.  Such  results  howe\er  are  only  to  be  feared  where 
variable  and  irregular  deposits — is  gold  veins  are  occisionally  foun  1  to  be — 
are  being  examined  by  the  drill,  or  where  an  adequate  number  of  boreholes 
has  not  been  made.  This  drawback  is  absent  where  strata  possessing  regu- 
larity and  continuity,  or  large  bodies  of  ore  or  mineral,  such  as  dejKwits  of 
iron,  copper,  nickel,  beds  of  lithographic  stone  or  marble,  or  similar  masses 
are  being  examined. 

Ihere  are  various  makes  of  diamond  drills,   but  the  principles  on  which  T  r»i 

they  are  constructed  are  substantially  the  sa'ue  in  all.     The  boring  tool  is  an  ''*, 

annular  steel  bit  set  with  di»m">nds,  which  is  attached  to  the  end  of  a  series  of 
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hollow  rotls,  and  being  rotated  under  pressure  cuts  away  the  rock  upon  which 
it  bears,  the  core  rising  up  in  the  hollow  of  the  rods,  or  rather  in  the  core 
barrel  which  forms  their  lowest  section,  and  is  held  when  required  to  be  lifted 
by  a  split  ring  in  the  bottom  of  the  section.  As  the  hole  is  cut  down 
additional  lengths  of  pipe  are  screwed  on,  and  when  it  is  desired  to  bring  the 
core  to  the  surface  the  rods  are  raised  and  the  core  is  taken  out.  In  this  way 
a  continuous  section  of  the  ground  from  the  time  the  drill  enters  solid  rock 
can  be  obtained,  the  boring  capacity  of  the  machines  varying  from  a  few 
hundred  up  to  two  thousand  feet.  Some  of  the  smaller  drills  are  made  to 
work  by  hand,  but  the  majority  are  operated  by  steam  power,  or  in  under- 
ground workings  by  compressed  air.  For  surface  work  the  engine  is  usually 
attached  to  the  drill,  both  being  mounted  on  a  wagon  for  convenience  of 
transport.  The  boiler  for  the  same  reason  is  also  set  on  wheels.  A  supply  of 
water  is  essential  to  the  working  of  the  diamond  drill,  and  a  steam  pump 
forms  part  of  the  outfit,  the  duty  of  which  is  to  send  a  constant  stream 
through  the  rods  down  to  the  bottom  of  \-he  hole  where  the  bit  is  at  work  and 
so  bring  the  cuttings  to  the  surface  by  means  of  the  ascending  current,  which 
comes  up  between  the  rods  and  the  casing  or  walls  of  the  hole.  It  may 
occasionally  happen  that  in  porous  or  broken  rock  some  fissures  or  jointing 
afiord  the  water  a  subterranean  passage,  and  it  is  "  lost,"  or  ceases  coming  to 
the  surface.  This  is  far  from  a  desirable  state  of  affairs,  and  it  is  necessary 
for  the  driller  to  recover  the  water.  He  usually  seeks  to  do  so  by  sending; 
down  to  the  bottom  of  the  hole  a  supply  of  cement  sufficient  when  hardened 
to  stop  the  leak.  In  some  jases  bran  or  similar  material  is  resorted  to. 
Besides  bringing  the  cuttings  to  the  surface,  and  so  keeping;  the  drill  runner 
constantly  informed  of  the  nature  of  the  ground  being  passed  through,  the 
*'wash"  water  indicates  by  its  flowing  freely  or  scantily  the  favorable  or 
unfavorable  progress  of  the  work  at  the  bottom  of  the  hole. 
The  diamonds  -^^  important  part  of  a  diamond  drill  outfit,  and  one  which  enters  largely 

or  carbons,        both  into  its  first  cost  and  the  expense  of  operating;  it,  is  the  diamonds,  or 

and  whence  "^  . 

their  supply     carbons,    as  they  are  also  called.      They  are  veritable    diamonds,    procured 

mainly  from  Brazil,  and  are  of  precisely  the  same  chemical  composition  as  the 
white  and  more  highly  priced  gems  used  for  jewelry  and  ornamental  purposes, 
differing  only  in  color.  They  are  black,  or  nearly  so  in  shade,  occasionally  of 
a  reddish  tinge,  and  are  found  in  various  sizes.  A  stone  recently  got  in  the 
old  diamond  district  of  Brazil  weighs  3,100  carats,  and  is  by  far  the  largest 
diamond  ever  known.  It  is  now  in  the  hands  of  the  jewelry  firm  of  Messrs. 
Kahn  &,  Co.  of  Paris,  and  the  government  of  Brazil  is  negotiating  to  pur- 
chase it  for  the  national  museum  of  that  country.  Uncertainty  as  to  how  so 
unusually  large  a  stone  would  turn  out  has  made  the  dealers  somewhat  chary 
of  handling  it,  and  the  price  demanded  is  considered  too  great.  The  probable 
value  was  given  last  year  as  about  |40,000,  or  52  shillings  Gd.  per  carat. 
When  stones  are  found  of  larger  size  than  can  be  conveniently  used  in  the 
diamond  drill,  they  are  broken  into  pieces"  of  about  two  carats  weight,  which 
is  the  size  ordinarily  employed.  They  are  of  a  hardness  quite  equal  to  that 
of  the  white  or  colorless  variety,  and  as  the  abrading  action  is  largely  done  by 
the  edges  and  angles  of  the  stones,  there  is  room   for  considerable  skill  on  the 


comes. 
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part  of  the  operator  in  setting  the  diamonds  so  that  they  may  do  the  greatest 
amount  of  work  with  the  minima  to  of  loss.  The  price  of  black  diamonds 
fluctuates  a  good  deal  according  to  the  conditions  of  supply  and  demand,  and 
also  to  the  ability  of  the  combinations  which  control  the  black  diamond  mines 
to  rule  the  market.  In  the  summer  of  189-4,  when  the  Department  purchased  Howprie«« 
the  diamond  drill  plant,  the  market  price  was  $17  per  carat,  and  at  that  ^"^  '"eguUted 
time  and  a  little  later  a  supply  of  diamonds  was  Uid  in  amounting  to  82.605 
carats  at  a  cost  of  $1,356.10,  or  an  average  price  of  ^16.40  per  carat.  In  the 
autumn  of  1895  the  market  advanced  to  $19  per  carat,  and  again  in  the  fol- 
lowing November  to  $21  per  carat.  An  exceedingly  brisk  demand  set  in 
from  the  South  African  gold  tields,  and  in  January,  1895,  the  price  rose  to 
$25  per  carat,  in  March  to  $30,  and  in  April  to  $36,  by  far  the  highest  price 
ever  known.  Almost  the  whole  production  of  black  diamonds  at  the  present 
time  can  find  ready  sale  in  South  Africa. 

The  practice  in  operating  a  drill  is  to  keep  a  sufficient  supply  of  diamonds 
on  hand  for  at  least  two  bits,  so  that  one  may  be  set  while  the  other  is  in  use. 
Usually  eight  stones  are  set  in  the  bit.  Some  are  placed  directly  on  the  face  bit, 
of  the  bit,  some  are  made  to  project  a  fractional  part  of  an  inch  on  the  outside 
of  it,  and  some  to  project  similarly  on  the  inside,  the  object  being  to  cut  an 
annular  ring  out  of  the  rock  a  little  greater  in  width  than  the  bit  itself,  thus 
allowing  the  latter  and  the  rods  to  which  it  is  attached  free  play.      If  for  any 

reason  it  is  desired  to  enlarge  the  diameter  of  the  hole  after  it  is  put  down  a  ^"^  wt-ar  of 

.  .  '  th»'  diamonds 

*'  reaming  "  bit  is  employed,  in  which  the  diamonds  are  set  wholly  on  the  out- 
side. The  wear  on  the  diamonds  varies  greatly  according  to  the  hardness 
and  compactness  of  the  rock  which  is  being  drilled.  In  comparatively  soft 
rocks  such  as  limestone,  slate  or  shale,  the  loss  is  insignificant,  while  in  such 
material  as  quartz,  diorite  or  granite,  it  is  very  much  greater.  In  the  same 
way,  the  rate  of  boring  varies  widely.  Where  the  rock  is  solid  and  not  too 
hard,  a  hole  may  be  put  down  30  or  40  feet  in  a  day  of  ten  hours,  but  where 
greater  resistance  is  met  and  drilling  operations  are  interfered  with  hy  seams 
and  fissures,  perhaps  the  utmost  diligence  on  the  part  of  the  drill  runner  will 
not  sutfice  to  gdin  more  than  3  or  4  feet  in  the  same  time. 

Numerous  difficulties  are  likely  to  present  themselves  to  the  operator  of  i>ractical 

a  diamond  drill  plant,  and,  as  his  work  is  so  largelv  hidden   from  view,  only  *-'<i>«'<;t  of 

.  .  fliAmond  drill 

native  ingenuity  and  skill   born  of   experience   can   enable   him  to  overcome  wc^rk. 

them.     The  foUowirg  extract  from  an  excellent  article  in  a  recent  number  of 

the  Engineering   Magazine  of  New  York  deals  with  this  practical  aspect  of 

diamond  drill  work  : 

''The  mishaps  that  may  occur  in  drilling  are  uiany.     The  most  common  .,    . 

^  •'  °  •'  MibMai>8  that 

is  the  parting  of  the  rods  while  in  a  hole.  This  may  come  from  a  fracture  of  may  occur. 
the  rods,  the  stripping  of  a  thread,  or  the  unscrewing  of  a  coupling.  The 
last  is  more  liable  to  occur  when  pulling  the  rods  than  at  any  other  time, 
and  may  result  in  smashing  a  set  of  stones.  If  rods  are  simply  uncoupled, 
they  can  usually  be  caught  by  gently  lowering  and  entering  the  top  piece, 
and  turning  it  to  the  right.  In  cases  of  fractures  various  sizes  of  inside  and 
outside  recovery  taps  are  provided.  The  writer  once  spent  two  days  in  recov- 
ering a  bit  in  a  fiat  hole  where  the  core  shell  had  twisted  off  at  the  core  lifter 
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ring  and  left  the  ring  in  the  lower  half  of  the  shell.  The  recovery  tap  entered 
the  ring,  which  was  so  hard  that  the  tap  would  not  catch  it,  and  yet  it  would 
twirl  round  with  the  tap,  preventing  the  tap  from  advancing  and  catching 
the  inside  of  the  shell.  After  cutting  several  portions  from  the  end  of  the 
tap,  it  finally  caught  the  top  of  the  broken  shell  with  one  thread  and  pulled 
it  out. 

"  When  casing  or  rods  are  fast  in  a  hole  near  the  bottom,  that  portion 
above  the  obstruction  can  be  removed  with  a  left  hand  tap.  In  using  left- 
handed  taps  the  right-handed  rods  must  be  pinned  at  their  joints  to  prevent 
unscrewing.  Fishing  for  broken  rods  is  much  complicated  in  cases  where  the 
ground  is  soft  or  caving,  and  large  chambers  have  been  washed  out  in  which 
the  end  of  the  rod  may  rest  and  the  tap  pass  by  it.  It  sometimes  happens 
that  a  diamond  is  wrenched  loose  from  its  setting  and  remains  at  the  bottom 
of  the  hole,  either  unbroken  or  in  several  fragments,  when  the  rods  are  with- 
drawn. In  cases  of  this  kind  the  bottom  of  the  hole  should  be  cleaned  out 
by  a  mass  of  soap  or  wax  attached  to  the  end  of  the  rods  and  lowered  in  the 
hole.  The  fragments  of  rock  and  carbon  will  adhere  to  the  sticky  material 
when  it  is  withdrawn.  If  caving  ground  catches  the  rods  above  the  bit  they 
may  be  released  by  drilling  down  a  casing  outside  of  the  rods  and  cutting 
away  the  bound  rod  with  a  steel  rose  bit. 

"  Overcoming  difficulties  at  the  bottom  of  a  de^p  hole  will  tax  the  inge- 
nuity of  a  good  runner  and  show  his  capacity.     No  man  should  undertake  a 
deep  hole — one  over  750  feet — who  has   not  had  a  good  experince  with  shal 
low  holes."  1 

Keeping  a  Where  the  obiect  of  drilling  is  to  determine  the  presence  and  situation 

record  of  .         ,  .     .  .  . 

borings.  of  bodies  of  ore,  it  is  essential  that  a  record  of  the   borings  should  be  system- 

atically kept.  For  this  purpose  the  cores  as  they  are  brought  up  should  be 
carefully  laid  away  for  reference  and  examination,  which  is  usually  done  by 
placing  them  in  shallow  boxes  not  much  exceeding  in  depth  the  diameter  of 
the  core,  a  foot  or  so  in  width  and  eight  or  ten  feet  long.  The  various  sec- 
tions of  the  core  should  be  divided  from  one  another  by  longitudinal  strips  of 
wood,  and  should  be  labelled  with  the  number  of  the  hole  and  depth  from 
which  they  are  taken.  The  drill  manager  should  also  keep  a  daily  record  of 
the  work  done  by  the  drill,  and  note  all  items  of  interest,  causes  of  delay, 
etc.,  from  which  he  should  make  daily  or  weekly  reports  of  progress  to  hia 
employers. 

"^^^^  tendency  A  curious  fact  in  connection  with*  diamond  drill  holes  is  that  they  tend 

of  drill  holes  ....  .  . 

to  deflection     to  vary  from  the  direction  in  which  they  are  begun.     Vertical  holes  are  liaVjle 

straight  line  *°  take  a  spiral  course,  due  probably  to  the  fact  that  there  is  a  natural  incli- 
nation on  the  [»art  of  the  suspended  rod  to  describe  an  eccentric  curve  with 
the  free  end  at  the  bottom  of  the  hole.  Inclined  and  horizontal  holes  will 
also  be  deflected  more  or  less,  according  to  the  nature  of  the  ground  and  the 
condition  of  the  V)oring  tools.  A  c%se  was  noted  at  one  of  the  Oliflf  shafts  in 
Ishpeming,  Mich,,  where  a   vertically  started   hole  at  a  depth  of  about  400 

1  Prospecting  with   the   Diamond   Drill,   by  J.  Parke  Channing,  in   the  Engineering 
Magazine  for  March,  189f>,  ]h  1085-6. 
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feet  was  some  fifteen  or  twenty  feet  out  of  plumb.  At  the  Scotch- 
man's United  mine,  Victoria,  a  diamond  drill  hole  370  feet  deep  was  deflected 
thirty-seven  feet  three  inclies.  At  the  Oriental  Company's  mine  a  hole  425 
feet  deep  was  sixty  feet  nine  inches  out  of  its  proper  course.  Nine  holes 
were  drilled  in  Michigan  by  Mr.  Channing,  the  writer  mentioned  above,  at 
angles  varying  from  fifteen  to  sixty  degrees  from  the  horizontal,  and  the 
variations  at  the  bottom  were  from  eleven  and  a  half  to  forty- two  degrees. 
It  was  invariably  found  that  this  variation  was  in  the  line  of  flattening. 
Captain  Peter  Pascce,  of  the  Republic  iron  mine,  reported  that  in  his  mine 
*'  horizontal  holes  invariably  raised  as  they  gained  in  length."  The  rods  and 
core  barrel  lie  on  the  lower  side  of  the  hole,  while  the  bit  fills  the  end.  This 
causes  the  line  of  boring  at  any  period  to  make  an  angle  with  the  axis 
of  the  hole  in  which  the  tool  is  rotating,  thus  making  tho  line  of  advance  an 
upward  curve.^  In  estimating  the  results  of  boring  by  the  diamond  drill, 
this  deflection  should  be  taken  into  account. 

The  cost  of  work    with  the  diamond  drill  depends  to  a  very  large  extent  ,,. 
upon  the  nature  of  the  rock  strata   penetrated,   being   greater   in   hard  and  stances  which 
broken,  and  less  in   softer  and    more  compact  rocks.      Distance  from  means  eo«t  of  work, 
of  communication  and   transport    is    also    an  item   of  importance.      It  fre- 
quently  happens  that  operations  are  carried   on  in  some  remote  spot  where 
the  roads  are  bad  and  where  supplies  of  any  kind   are   hard  to  get.     Under 
such  circumstances  the   cost  is   somewhat   increased  both   on  account  of  the 
difticulty  in  hauling   in   the   plant,  and   the   necessity  for  starting  a  camp  foi 
the  accommodation  of  the  men  engaged  on  the  drill. 


The   Ontario   Govkrnment's   Dkill. 

In  1894  the  Legislature  of  Ontario  passed  an  Act  relating  to  Mines  and  'phe  Ontario 
Mining  Lands  which  provided  among  other  things  for  the  purchase  by  the  ''•.'\^t'«n>"«nt'« 
Government  of  two  diamond  drills  to  be  used  in  the  exploratory  drilling  of 
ores  or  minerals  in  the  Province,  and  in  the  same  session  the  sum  of  1^15,000 
was  appropriated  to  carry  out  the  provisions  of  the  Act.  Only  one  drill  has 
yet  been  bought,  the  preference  being  given  after  careful  investigation  to  the 
machine  manufactured  by  the  Sullivan  Machine  Company  of  Claremont, 
N.  H.,  and  Chicago.  A  drill  of  the  "  C  "  class  made  by  this  company  was 
purchased  in  August,  1894,  at  a  cost,  including  certain  extia  equipment,  of 
$3,6n.  A  15-horse  power  boiler  mounted  on  wheels,  and  a  duplex  pump, 
both  of  Canadian  manufacture,  together  with  the  customs  duty  paid  on  the 
drill,  brought  the  total  cost  of  the  outfit  up  to  64,275.  By  the  tariff  law  of 
Canada  diamond  drills  for  mining  purposes  are  admitted  free,  but  the  opera- 
tion of  a  law  depends  a  good  deal  u])on  the  interpretation  of  it.  The  view 
was  taken  by  the  customs  authorities  at  Toronto  that  the  diamond  drill — 
and  consequently  the  only  part  of  the  machine  entitled  to  free  admission — 
was  the  bit  in  which  the  diamonds  are  set,  a  circular  piece  of  steel  perliaps  h 
half  pound  in  weight.      All  other  portions,  including  the  framework,  gearing, 

2  Ibid,  pp.  1087-9. 
15  B.M. 
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pulleys,  etc.,  were  classed  as  "  motive  power,"  and  so  chargeable  with  a  duty 
of  15  to  35  per  cent,  ad  valorem,  amounting  to  $350.41  in  all.  Duty  on  this 
basis  had  to  be  paid  before  the  drill  could  be  released  from  bond.  On  recon- 
sideration of  the  matter  however  the  Department  at  Ottawa  refunded  $230.90 
of  the  amount,  leaving  the  net  duty  on  the  machine  $119.51.  The  drill  has 
a  capacity  to  bore  1,200  to  1,500  feet  in  depth,  and  takes  out  a  core  one  and 
r hree-sixteenths  inches  in  diameter.  It  has  proven  itself  a  serviceable  and 
satisfactory  machine.  Certain  parts,  such  as  bits,  core  lifters,  etc.,  are  sub- 
ject to  severe  wear  and  tear,  and  frequently  require  to  be  replaced,  but  as 
duplicates  can  be  quickly  procured  from  the  Company's  works  at  Chicago, 
where  they  are  kept  constantly  in  stock,  no  delay  or  interruption  of  the 
work  need  arise  from  this  cause. 
Regulations  "^^^  regulations  governing  the  control  and  management  of  the  drill,  as 

governing  the  approved  by  His  Honor  the  Lieutenant-Governor  in  Council,  September  15, 
control  and  ■,    ■,  r\    t  r^  -i  'r- 

managemeni    1894,  and  amended  by  Order  m  Council,  April  9,  1896,  provide  that  it  may 

^  en.  y^^  supplied  to  owners  of  mineral  property  or  others  desiring  its  services  upon 
their  furnishing  a  bond  for  payment  of  the  costs  and  charges  of  working  it, 
including  freight,  fuel,  labor,  etc.  In  order  however  to  encourage  the  open- 
ing up  of  properties  by  means  of  the  drill,  the  Bureau  of  Mines  undertakes 
to  bear  45  per  cent,  of  these  charges  in  1896  and  1897,  leaving  the  party 
employing  the  drill  to  pay  the  remainder,  or  55  per  cent.  only.  In  1894  and 
1895  the  proportion  payable  by  the  Bureau  was  50  per  cent.,  and  from  1898 
to  1900  inclusive  it  will  be  35  per  cent.  The  Government  supplies  a 
mechanical  manager  of  the  drill  and  a  fireman,  the  former  being  paid  at  the 
rate  of  $1,000  per  annum  while  the  drill  is  at  work,  and  the  latter  $500. 
The  only  additional  labor  required  is  the  help  of  a  workingman  to  cut  wood, 
assist  in  moving  the  drill,  etc.  The  present  manager  is  Mr.  W.  W.  Roche, 
an  experienced  drill  operator  and  miner.  Mr.  Roche  is  quite  capable  of 
selecting  the  sites  for  borings  on  any  location,  but  the  practice  hitherto  pur- 
sued, which  is  the  most  satisfactory  to  both  parties,  is  for  the  owner  of  the 
property  to  employ  an  engineer  or  expert  to  consult  and  advise  with  the 
manager  in  the  location  of  the  holes,  the  angle  at  which  they  should  be  bored, 
etc.  It  is  easily  seen  that  the  successful  and  economic  defining  of  a  vein  or 
body  of  ore  depends  very  largely  upon  the  judicious  choice  of  sites  for  the 
borings,  the  inclination  at  which  they  should  be  made,  and  the  depth  to 
which  they  should  be  carried.  In  deciding  upon  these  points,  the  skill  and 
experience  of  the  trained  miner  are  most  valuable,  but  they  lose  nothing  of 
their  worth  in  being  reinforced  by  the  conclusions  of  a  competent  engineer 
carefully  formed  upon  the  spot.  An  extra  charge  of  $50  per  month  is  pro 
vided  for  when  th^  services  of  the  drill  are  retained  after  the  property  has 
been  shown  by  means  of  the  drill  to  be  valuable  for  its  mineral.  Provision 
is  made  whereby  the  cores  and  cuttings  from  any  property  shall  not  be  exhib 
ited  to  any  unauthorized  person,  or  information  acquired  during  the  workin^^ 
imparted  to  anyone  not  entitled  to  receive  the  same. 


'I'll 


KXPLOKINO    THK    OLKNDOWKK    IKON     MINK. 

The  first   property   on   which  the  diaiuond    drill    was   employed  was  the  Explorution 
Glendower  iron  mine,  situated  on  lots  G  in  the  second  and  third  concessiona  "i^,^,^*^  /^  ,^ 
of    the    township  of   Bedford,  in  the  county  of   Frontenac,  on   the  shore  of  "»">** »"  Krm- 
Thirty  Island  lake,  and  is  connected  with  the  Kingston  and   Pembroke  Rail 
way  by  a  spur  about  four  miles  in  length.      It  is  the  property  of  Mr.  Joseph 
Bawden,  barrister,  and   Messrs.    Folger  Bros.,  of  Kingston.     The  ore  body, 
where  exposed,   has  a  wiith  of  about    20    feet.     It  occurs  in  metamorphic 
rocks  which  have  a  strike  about  northeast  and  southwest,  and  dip  at  an  angle 
of  over  80  degrees.     The  rock  on  the  upper  side  of  the  deposit  is  rrystalline 
limestone,  while  that  on  the  lower  has  been  described  as  hornl)lende  schist. 
The  ore  itself  is  a  coarse  magnetite,  and  in  places  is  well  crystallized  and 
shows  a  well  defined  parting.     Mixed  with  the  ore  there  is  considerable  horn- 
blende in  large  pieces.        The  mine  was  opened  in  1873,  and  about   12,000 
tons  of  good  ore  were  raised  and   taken  to  the  United  States.      Operations 
were  then  suspended,  but  were  afterwards  resumed  by  another  company,  and 
carried  on  upon   an  extensive  scale  for  four  or  live  years.      It  is  estimated 
that  about  75,000  tons  of  ore  in  all  were  taken  out  of  the  mine/*     At  a 
depth  of  about  180  feet  considerable  sulphur  was  encountered  in  the  ore,  and 
work  was  discontinued,     Some  drilling  was  done,  300  or  400  feet  in  all,  and 
it  is  said  that  good  ore  was  again  obtained.     The  object  of  the  work  under- 
taken by  means  of  the  Government  drill  was  to  test  the  correctness  of  this 
statement  and  to  ascertain  whether  the  (juality  of  the  ore  in  the  lower  por- 
tions of  the  deposit  was  good  enough  to  warrant  the  re-opening  of  the  mine. 
The  deposit  has  been  traced  on  the  surface  for  a  distance  of  1,134  feet. 

Work  was  begun  with  the  drill  on   10th  November,  1894,  at   a  point  netaiUofth^ 
about  75  feet  south  of  the  old  workings,  the  hole  looking  to  the  west  and  borln^'^. 
being  pitched  at  an  angle   of  80  degrees.      Crystalline  limestone,  hornblende, 
granite  and  quart/  were  successively  pierced  to  a  depth  of   182  feet  G  inches, 

3  The  Glendower  Iron  Deposit,  by  Mr    W.  G.  Miller.  R.  A.,  in  -lournal  of  Ontario  Min- 
ing Institue  for  1894-5  (p.  61).     Mr.  Miller  discusseji  the  probable  origin  uf  this  d»'|x)8it.     He 
says  (pp.  62-3):   "The  magnetite  may  have  b3en  produced  through  the  mevamorphi»m  of 
limonite  beds,  although  the  form  which  the  Uyer  of  sulphuretted  ore  taken  in  the  deposit 
does  not  seem  to  point  to  this  mode  of  origin.     The  .sulphur  layer  is  in  a  direction  trans- 
verse to  the  dip  of  the  deposit,  while  if  the  dejwsit  had  had  a  fedimentary  origin  v.v  would 
expect  this  layer  to  lie  in  the  direction  of  the  dip.     .     .     .     From  some  characters  of  the 
hornblende  rock  on  tlie  lower  >ide  of  the  Glendower  deposit,  it  seems  possible  that  the  ore 
may  have  been  derived  from  this  rock  by  a  process  of  leaching  or  segregation  in  solution.     The 
components  of  the  rock  in  portions  of  the  drill  core  examioei^i  niicro.sc  )pically  are  •HHentially 
pyroxene,  which  in  some  of  the   thin   section.s   examined  is  .seen  to  Ix-  almost  completely 
altered  into  hornblende,  while  in  others  it  is  <iuite  fresh,  and  ?capolite,  with  in  places  a  con- 
siderable amount  of  calcite.     Large  pieces  ot  hornblende  are  found  scattered  through  the 
ore,  a  fact  which  seems  to  point  to  the  presence  of  hornblende  in  the  notirce  from  which  the 
iron  was  derived.     The  ore,  if  we  accept  the  view  th»t  it  has  been  forme<^i  by  segregation  in 
solution,  was  formed  in  a  line  of  weakness  between  th"  lime-«fone  on  one  side  and  the  horn- 
blende rock  on  the  other,  and  the  iron  was  dissolved  out  of  the  latter  by  water  more  or  le-is 
heated  percolating:  through  it.     Along  th"  line  of  weaknes**  there  would  l»e  more  chance  for 
the  matter  carried  in  solution  to  liecome  oxidized,  and  the  result  would  hi  that  the  iron 
which  had  been  dissolved  out  and  put  into  >  )lution  by  carbonic  acid  or  other  acids  or  alkalies 
would  be  precipitated  in  the  opening  a»»d  take  the  place,  to  a  certain  extent,  of  the  calcium 
carbonate  which  woidi  be  dissolved    in    its  stead.      This  latter  material  would  b«'  earned 
through  by  the  ])ercolating  water  and  deposited,  on  the  sol-itim  becoming  concentrated,  in 
the  adjoining  rock',  where  there  wa-»  littl-'or  no  oxida'ion  taking  pi  ice.     Tnui  it  is  that  we 
Hnd  the  hornbl-nde  rock  hlled  with  granules  of  this  secondary  calcite.     Ic  seems    to   me, 
taking  all  the  characters  of  the  ore  body  into  con.sideration.  that  the  magnetite  has  origi- 
nated by  this  process  of  segregation  from  the  adjoining  rock,  although  the  question  needs 
more  careful  study  than  I  have  been  able  to  give  it.     This  theory  will  accour.t  for  th»*  posi- 
tion the  8uli)huretced  bard  is  said  to  occupy." 

<  Michael  Grady,  in  >'ep<irt  of  Commis.'jion  on  ^Tine^al  Re^onrce?  of  r)ntarin.  p.  136. 
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when  the  large  drift  from  the  old  shaft  was  struck  and  the  hole  abandoned. 
For  the  second  prospect  the  drill  was  removed  to  a  distance  of  100  feet  west 
of  the  old  workings,  and  the  hole  bored  at  an  angle  of  75  degrees  pointing  to 
the  southeast.     The  depth  reached  was  702  feet,  but  as  the  angle  of  dip  of 
the  vein  nearly  coincided  with  that  of  the  boring,  and  was  in  the  same  direc- 
tion, the  ore  body  was  not  struck.     The  drill  was  then  placed  213  feet  south 
of  the  main  shaft  and   100  feet  east  of  the  ore  formation,  the   hole    being 
drilled  at  an  angle  of  70  degrees  pointing  to  the  north.     At  a  distance  of  197 
feet  from  the  surface  the  ore  formation  was  struck  and  drilled  through  for  83 
feet,  the  hole  being  finished  at  a  depth  of  380  feet.     The  fourth  hole  was  put 
down  on  the  same  site,  the  feed  screw  being  lowered  and  the  angle  changed 
to  one  of  78  degrees.     At  a  depth  of  270  feet  the  ore  formation  was  struck 
and  drilled  through  for  a  distance  of  125  feet.     For  No.  5  prospect  the  drill 
was  kept  in  the  same  place,  but  turned  about  10  degrees  more  to  the  north- 
west.    The  hole  was  bored  at  the  same  angle  and  in  the  same  general  direc- 
tion as  the  last,  and  the  ore  body  was  again  encountered  at  a  depth  of  295 
feet.     The  drillings  showed  mixed  ore  from  295  to  340  feet,  25  feet  of  good 
ore  to  370  feet,  and  mixed  ore  from  370  to  430  feet.     The  hole  ended  in 
granite  at  a  depth  of  450  feet.     The  drill  was  now  moved  171  feet  south 
from  the  site  of  prospect  No.  5  and  100  feet  east  of  the  vein.     The  hole  was 
drilled  at  an  angle  of  85  degrees,  and  limestone  was  chiefly  gone  through  for 
a  distance  of  425  feet,  when  the  ore  body  was  struck.     The  borings  showed 
the  vein  to  be  30  feet  thick  at  this  point.     This  hole  was  finished  in  quartz 
on  17th  June,  1895,  at  a  depth  of  525  feet.     The  aggregate  depth  of  the  six 
borings  was  2, 626 J  feet,  and  the  time  consumed  was  180  days  of  actual  bor 
ing,  or  at  the  rate  of  14 J  feet  per  day.     The  rock  formations  pierced  were 
limestone  and  granite,  with  bands  of  hornblende  and  quartz.     In  some  places 
the  strata  were  found  to  be  more  or  less  broken  up  and  obstructive  to  the 
drill,    but  on  the    whole  the  ground,   especially    the   limestone,    was    easily 
drilled  through,  and  good  progress  was  made,  the  drill  frequently  going  as 
much  as  30  feet  in  a  day.     In  hole  No.  3,  on  January  23rd,  24th  and  25th,  it 
made  31,  42  and  35  feet  respectively.     The  result  of  the  operations  was  to 
show  that  a  very  considerable  body  of  good  ore  existed  between  masses  of 
mixed  ore. 

p,       ^  The  total  cost  of  the  work  was  $2,591.18,  or  $0,986  per  foot  of  boring. 

at  Glendower.  The  various  items  of  expense  were  as  follows  : 


Services. 


Freight 

liumber,  hardware  aod  other  supplies 

Wood 

Teaming  and  labor 

Repairs  and  renewals 

Diamonds 

Fireman 

Superintendence     


Total 


Total  cost. 


-f     c. 

63  58 
162  24 
308  07 
393  72 

81  95 
494  34 
354  72 
732  56 

2,691  18 


Cost  per  foot. 


0  0242 
0.0616 
0.1173 
0.1500 
0.0312 
0.1882 
0.1350 
0.2786 

0.09860 
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Of  the  gross  cost  50  per  cent,  or  $1,295  59  was  charged  to  the  owners  of 
the  property,  the  remainder  being  the  proportion  borne  by  the  Bureau  of  Mine« 
in  accordance  with  the  regulations.  The  proprietors'  share  of  the  expense 
represented  a  cost  of  $0,493  per  foot  of  boring.  The  total  weight  of  diamonds 
used  was  28.428  carats,  worth  as  stated  above,  $494.34. 

EXPLORING      A     GOLD     I'  R  O  P  K  R  T  Y. 

After  work  was  concluded  at  the  (Jlendower  mine  the  drill  wiis  removed  The  Bonanza 
to  lot  number  2  in  the  fourth  concession  of  the  township  of  Maclennan,  near  r.mipanyrt'"^ 
lake  Wahnapitie,  the  property  of  the  Bonanza  Nickel  Mining  Company.  On  ^"^^^  l'»cation, 
this  location  a  white  quartz  vein  60  feet  in  width,  called  the  '  Mammoth  '  ^\'a^lnapll.e. 
mine,  had  been  discovered,  which  though  carrying  no  visible  gold  had  shown 
by  assays  a  value  of  as  high  as  $100  per  ton.  The  drill  wa.s  got  to  the  spot 
with  some  ditficulty  owing  to  the  rough  country  through  which  it  had  to  be 
taken  from  the  railway  station,  a  distance  of  15  miles,  and  was  Hrst  placed 
about  70  feet  from  the  foot  wall  side  of  the  vein,  the  hole  being  made  at  an 
angle  pointing  60  degrees  to  the  south.  The  conditions  were  found  to  be 
very  different  from  those  at  Glendowor.  The  hardest  kind  of  granite  was 
encountered  for  a  distance  of  138  feet,  when  the  quartz  was  struck  and  drilled 
through  a  distance  of  65  feet,  showin<^  the  vein  to  be  32  feet  wide  at  tlii.s  j)oint, 
the  hole  ending  in  the  hanging  wall  at  a  total  depth  of  205  feet.  The  drill 
manager  reports  :  "  I  might  here  mention  that  this  was  a  very  difficult  pros- 
pect to  bore.  The  rock,  which  was  the  hardest  of  granite,  had  to  be  drilled 
through  with  great  care  on  account  of  the  hole  being  pitched  on  nearly  the 
same  angle  and  dip  as  the  formation,  the  bit  continually  running  into  hard 
seams  and  the  cores  binding  in  the  core  shell.  It  was  even  worse  when  we 
struck  the  quartz,  as  there  were  so  many  vugs  in  the  vein,  and  in  these  vugs 
were  loose,  hard  crystals  of  quartz,  which  coming  in  contact  with  the  bit  were 
liable  to  break  the  diamonds.  Still  I  managed  with  great  care  to  drill  through 
and  determine  the  thickness  of  the  vein."  The  second  prospect  was  located 
on  the  line  of  the  vein  350  feet  southeast  of  the  first,  the  drill  being  placed  3(S 
feet  south  of  the  foot  wall,  and  the  hole  pitched  at  an  angle  of  78  degrees 
pointing  to  the  north.  The  drilling  was  begun  in  ([uartz  and  continued  in 
quartz  and  spar  for  29  feet,  when  the  syenite  or  hanging  wall  was  struck.  The 
water  was  also  lost  at  this  depth,  and  under  instructions  from  the  company's 
manager  the  drilling  was  continued  without  cementing  the  crevice  through  a 
mixture  of  syenite,  quartz  and  granite,  the  prospect  being  finished  in  granite 
at  a  depth  of  91  feet.  The  frost  setting  in  severely,  and  the  company  not 
wishing  to  do  more  work,  operations  were  discontinued. 

The  quartz,  granite  and  syenite  penetrated  by  the  drill  afforded  the  most  ^^^^  ^  ^  ^^^ 

difficult  sort  of  boring.     The  rate  of  progress  was  consequently  slow,  and  the  work  at  th© 

,„  i-»  .^Lnij  •         Mammoth 

cost  per  foot  between  four  and  five  times  as  high  as  at  the  Crlendower  mine.  mine. 

The  loss  in  weight  of  diamonds  was  23  070  carats,  and  the  cost  of  this  item 

per   foot  of  boring   was   upwards   of  seven    times  as  gre^t  as  at  (i!endower, 
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A^t<regates 
and  averages 
of  the  drill's 
recoid. 


Comparisons 
with  rec  ^rd.s 
elsewhere. 


showing  conclusively  the  obdurate  nature  of  the  strata  pierced, 
is  a  statement  in  detail  of  the  cost  of  work  on  this  property  : 


Following 


Services. 


Freight    

Labor  and  teaming 

Wood 

Lumber  and  drill  supplies 

Renewals  and  repairs 

Diamonds    

Fireman     

Superintendence   

Total 


Total  cost. 

Cost  per  foot. 

$     c. 

$ 

66  70 

0  2253 

109  87 

0  3712 

HI  82 

0.3778 

43  00 

0.14.52 

118  35 

0.4000 

403  72 

1.3639 

141  49 

0  47«0 

284  47 

0  9610 

1,279  42 

4.3224 

The  cost  charged  to  the  company  was  $639.71,  or  $2,161  per  foot,  the 
remainder  under  the  conditions  governing  the  use  of  the  drill  being  borne  by 
the  Bureau  of  Mines.  The  drill  was  at  work  on  this  property  from  5th 
August  to  23rd  October,  1895,  69  working  days,  boring  a  depth  of  296  feet 
in  all,  the  average  rate  of  progress  per  day  being  4  feet  3  inches. 

AVERAGING     THE     OPERATIONS. 

Combining  the  operations  of  the  drill  at  both  places,  it  is  found  that  a 
total  depth  of  2,922J  feet,  in  eight  holes,  has  been  bored  by  the  machine 
since  it  was  placed  in  the  field,  in  249  days'  actual  work,  at  an  aggregate  cost 
of  $3,870.60,  or  $1,324  per  foot.  Of  this  $1,935.30  was  charged  to  the  owners 
of  the  properties,  the  average  cost  to  them  being  thus  $0  662  per  foot.  Fol- 
lowing are  the  items  of  cost : 


Services. 

Total  cost. 

Cost  per  foot. 

Freight    

f    c. 
130  28 
503  59 
419  89 
205  24 
200  30 
898  06 
496  21 
1,017  03 

$ 
0.0446 
0.1723 
0.1437 
0.0701 
0.0685 
0.3072 
0  1700 
0.3476 

Labor  and  teaming     

Wood    

Lumber  and  drill  supplies 

Renewals  and  repairs 

Diamonds    

Fireman 

Superintendence     . 

Total 

3,870  60 

1.3240 

For  purposes  of  comparison,  samples  from  actual  experience  have  been 
procured,  showing  the  cost  of  boring  with  diamond  drills  under  like  circum- 
stances elsewhere.  It  is  true  that  differences  in  the  cost  of  labor,  transpor- 
tation, fuel,  and  especially  in  the  hardness  of  the  rocks  through  which  the 
borings  are  made,  are  likely  to  make  such  comparisons  of  doubtful  value 
unless  these  differences  are  taken  into  account.  Nevertheless  the  figures 
given  above  for  the  working  of  the  Government  diamond  drill  will  on  the  whole 
compare  very  favorably  with  those  for  operations  carried  on  in  other  countries 
under  conditions  as  nearly  alike  as  can  be  obtained.  In  the  New  York 
Engineering  and  Mining  Journal  of  September  22  and  29,  1894,  details  are 
given  of  the  cost  per   foot   of  boring  nine  holes  on  one  of  the  iron  ranges  in 
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Michigan,  the  aggregate  depth  being  2,09 1  feet.  The  total  cost  in  this  case 
was  $2,374  per  foot,  as  compared  with  $0,980  per  foot  with  the  Government 
drill  at  Glendower.  No  particulars  are  given  however  as  to  the  character  of 
the  rock  penetrated  on  the  Michigan  property.  The  items  at  the  latter  place 
are  as  follows  : 


ServiceB. 

Cost  per  foot. 

Labor  on  drill 

Fireman 

Fuel 

Camp  account    

$ 

0.606 

o.20«; 

0  182 
0  722 
0.126 
0.097 
0.239 
a.  196 

Rei)air8  on  drill,  bits,  core  barrels,  etc    

Repairs  on  boiler  and  machinery  and  sundry  supplies 

Carbons . .         

Superintendence   

Total 

2  374 

I'jion  iron  ore 
liro|>erti»-8  in 
Michif^an  and 


In  the  article  quoted  above  (pp.  223-4)  Mr.  Channing  pives  detailn  of  the 
cost  of  boring  18  holes  to  a  total  depth  of  5,046  feet  in  iron  ore  properties  at 
various  places  in  Michigan.     His  figures  are  summarized  &a  follows  : 


Services. 


Labor  on  drills , 

Fiiemen   

Chopping  wood 

Camp  account        , 

Bits  and  repairs  on  drills , 

Supplies  and  repairs  on  machinery 

Carbons    

Superintendence   


Total . 


Total  cost. 

Cost 

,  l>**r  foot. 

$    c. 

s 

3.580  27 

0  709 

1,387  24 

0  275 

1,266  01 

0  2.')1 

3.208  44 

0  63«; 

586  47 

0.116 

440  ol 

0  088 

l,«ir»0  97 

0  330 

1,006  38 

— ^— 

0.199 

13,i:«  29 


2  604 


The  material  encountered  in  the  holes  consisted  of    iron  slates,  diorites 
jasper,  quartzite,  etc. 

In  the  same  article  the  expense  of  operations  conducted  by  Mr   E.  J. 
Longyear  of  Hibbing,   Minn.,   comprising  twenty  one  holes  and  an  aggngate  Minne«oi 
depth  of  4,684  feet  is  given.     The  figures  are  as  follows  : 


Services. 


Total  cost. 


Labor    

Fuel  at  boiler   

Camp  account    

Bits  and  repairs  on  drills   

Supplies,  boiler  and  pump  repairs 

Carbons   

Superintendence  


Total 


$5,.569  74 

73.'^>  97 

2,416  4i» 

722  24 

226  28 

.%201  09 

1,211  61 

$14,083  32 


Cost  j)er  foot. 


$1,189 
.157 
.616 
.1.54 
.048 
.684 
.269 

$3,007 
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The  strata  passed  through  consisted  of  jasper,  iron  slates,  sandstone,  and 
marble. 

In  the  East  New  York  mine  at  Ishpeming,  Mich.,  twenty-eight  holes 
were  bored  to  a  depth  of  3,746  feet,  of  which  193  feet  were  in  hematite,  646 
feet  in  jasper,  986  feet  in  mixed  ore  and  1,921  in  dioritic  schist.  The  record 
of  cost  as  given  by  Mr.  Channing  is  as  follows  : 


Cost  of  under- 
ground drill- 
ings. 


Services. 

Total  cost. 

Cost  per  foot. 

400^  days'  setter  at  $3  00 $1,200  75 

$2,506  10 

1,035  47 

433  81 

128  09 

374  60 

$0,669 
.276 
.115 
.035 
.100 

372      "      runner  at  2  25 837  00 

230i    *'          "            2  00 460  50 

4|    "      laborer  at  175 7  85 

Carbons,  68f  carats  at  $15.144 

Bits,  lifters,  shells,  barrels  and  repairs 

Oil,  candles,  waste  and  supplies     

^Estimated  cost  compressed  air 

Total 

$4,478  07 

$1,195 

Two  instances  of  underground  drilling  are  given  in  the  same  article,  in 
both  of  which  the  cost  was  much  less  than  in  the  operations  conducted  from 
the  surface.  The  first  is  from  the  records  of  the  Minnesota  Iron  Company, 
and  covers  a  period  of  twenty  months  from  May  1,  1894,  to  December  31,  1895. 


Services. 


No.  of  feet  drilled,  13,512 

Carbons    

Supplies  and  oils  

Fuel    

Shop  labor  and  material  . 
Pay  roll    

Total 


Total  cost. 


H,5S7  82 
939  84 
547  39 
679  01 

3,694  83 


10,448  89 


Cost  per  foot. 


$0,340 
0.070 
0.040 
0.050 
0.273 


$0,773 


This  drilling  was  all  done  in  the  back  stopes,  almost  every  foot  being  in 
the  ore.  The  drills  used  were  the  Sullivan  make,  "  E  "  size,  the  holes  being 
one  and  a  half  inches  in  diameter  and  from  ten  to  forty  feet  deep,  the 
machines  being  operated  by  compressed  air. 

The  second  instance  is  from  work  done  at  the  Cleveland  mine,  Ishpeming, 
Mich.,  in  1892.  It  consisted  of  6,075  feet  of  underground  drilling  and  1,414 
feet  of  surface  drilling  with  470  fpet  of  standpipe  sunk. 


Services. 


Carbon   

Supplies  and  oils  . 

Fuel    

Shop  material,  etc 
Pay  roll    

Total 


Total  cost. 

Cost  per  foot. 

$1,887  00 

134  13 

360  73 

6()3  36 

4,000  03 

$0,237 
.017 
.045 
.083 
.502 

$7,045  25 

.$0.884r' 

5The  Engmeering  Magazine,  March,  1896,  pp.  1091-2. 
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'  The  last  two  tables  are  given  in  order  to  show  the  cost  of  exploring  for 

ore  bodies  in  working  mines,  but  the}'  are  not  strictly  comparable  with  the 
cost  of  work  done  by  the  Government  drill,  or  with  surface  operations  gener- 
ally, as  the  latter  embraces  items  of  expense,  such  as  freight  and  teaming, 
which  are  absent  in  the  former  case. 


Borings  in  Australia. 

The  Government  of  New  South  Wales,  Australia,  employs  diamond  drills  G..\»rniii»'nt 
for  exploring  purposes,  the  cost  apparently  being  divided  between  the  Govern-  Soutlj  NValen. 
ment  and  the  property  owner.  In  1894  the  total  depth  bored  was  557  feet» 
and  the  cost  for  boring,  exclusive  of  reaming,  was  £i(JS  28.,  or  IGs.  9id.  per 
foot,  equal  to  $4.07  of  our  money.  This  cost  seems  large,  and  may  be  partly 
accounted  for  by  the  small  extent  of  boring.  In  1893  the  depth  drilled  was 
1,903  feet  7  inches,  at  a  cost  of  12s.  4;d.  per  foot,  equal  to  $3.01  ppr  foot. 
The  rate  of  boring  in  1894  was  12.55  inches  per  hour,  and  the  diameter  of 
the  bore  was  four  inches,  much  larger  than  that  of  the  Ontario  drill.  The 
expenditure  for  diamonds  was  9d.  per  foot — almost  exactly  the  same  as  at 
the  Glendower  mine — and  the  work  appears  to  have  been  done  in  basalt  inter- 
bedded  in  clay.  In  1893  the  cost  for  diamonds  was  3^.  SfSd.  per  foot,  more 
than  four  times  as  great  as  in  1894.  The  reason  for  this  difference  is  not 
explained. 

In  the  colony  of  Victoria  extensive  borings  have  also  been  carried  on  by 
the  Department  of  Mines  for  several  years  in  search  of  auriferous  deposits  In  Victoria, 
and  in  prospecting  for  coal.  The  aggregate  depth  bored  for  gold  in  1894  was 
28,347  feet  9  inches,  and  the  total  cost  £10,663  128.  9 J.  Of  this  distance 
21,148  feet  11  inches  was  put  down  by  means  of  diamond  drills  at  a  cost  of 
X9,673  17s.  6d.,  or  Hs.  3^d.  pet  foot,  equal  to  s3.47  per  foot.  Other  boring 
machines  on  contract  drilled  7,198  fc^t  10  inches  at  an  expense  to  the  Depart- 
ment of  o£989  158.,  or  Ss.  6|d.  per  foot,  to  which  apparently  a  like  amount  is 
to  be  added  for  the  share  of  the  cost  borne  by  the  private  individual  or  com- 
pany.     In  prospecting  for  coal  two  types  of  drill  were  employed,  the  diamond 

drill  and  the  calyx  machine.     The  last  mentioned  is  said   to  be  an  entirely  The  calyx 

drill,  working 
new  invention,  working  with  steel  cutters  instead  of  diamonds,   at  an  expense  with  steel 

much  less  than  that  of  the  diamond  drill.     The  cost  of  operating  the  latter  in  f""f^3nd*,*^ 
the  coal  measures  was  lis.  6d.  per  foot,  while  for  the  calyx  machine  it  was 
6s.  OJd.,  a  marked  difference  in  favor  of  the  new  machine.     The  following 
reference  to  the  work  of  the  calyx  drill  is  made  in  the  report  of  the  Superin- 
tendent of  Drills  for  1894  : 

"  In  the  trial  bore  the  calyx  drill  demonstrated  its  capabilities  in  a  decis- 
ive manner.  The  drill  as  a  whole  was  certainly  not  much  to  look  at,  but  its 
performances  were  somewhat  astonishing.  It  cut  a  5^  inch  bore  to  700  feet, 
and  produced  a  perfect  core  by  manual  labor  and  horse  gear  at  less  than  half 
the  cost  of  average  diamond  drill  work  in  similar  strata  "  The  Superinten- 
dent adds  that  he  considers  it  "  possible  to  evolve  from  the  primary  principle 
of  this  system  the  most  economical  and  generally  useful  boring  machine  that 
could  be  devised."  No  account  is  given  of  the  construction  of  the  calyx  drill, 
and  no  opinion  can  therefore  ba  formed  as  to  the  likelihood    of  its  usefulness 
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Victoria 
adopts  the 
same  system 
of  apportion- 
ing cost  as 
Ontario. 


in  piercing  the  dense  strata  which  in  part  compose  the  Huronian  system  of 
Ontario.  Its  use  in  Victoria  seems  to  have  been  so  far  confined  to  ihe  softer 
rocks  of  the  coal  measures. 

In  his  report  for  1894  the  Secretary  of  Mines  for  Victoria  remarks  upon 
a  change  of  principle  which  was  introduced  during  the  year  as  regards  the 
employment  of  Government  diamond  drills.  On  several  grounds,  among 
which  that  of  economy  was  prominent,  it  was  decided  that  future  borings, 
whether  for  gold  or  coal,  should  unless  in  cases  of  purely  national  character 
recommended  by  the  departmental  officers,  be  done  only  when  the  persons 
requiring  it  paid  one-half  the  expense.  "  This  change,"  the  Secretary  states, 
"  has  been  productive  of  much  good.  The  work  done  by  the  drills  has  been 
restricted  to  cases  where  some  tangible  result  might  be  foreseen,  and  cases 
have  almost  ceased  where  applications  for  diamond  drill  service  were  made, 
and  pressed  apparently  in  view  of  the  local  expenditure  of  the  drill 
expenses."  It  will  be  observed  that  the  system  in  use  in  Ontario,  so  far  as 
the  sharing  of  the  expense  between  the  Government  and  the  party  obtaining 
the  services  of  the  drill  is  concerned,  is  practically  the  same  as  that  now  in 
vogue  in  Victoria  after  trial  of  a  plan  there  by  which  the  work  was  done 
entirely  at  the  cost  of  the  public  chest. 


In  view  of  the  undeveloped  mineral  wealth  of  this  Province  and  of  the 
liberal  terms  upon  which  the  use  of  the  drill  is  offered  to  miners  and  owners 
g  r  of  mineral  properties,  it  would  seem  that  there  should  be  plenty  of  room  for 

plorationwork  its  employment  in  Ontario.     Should  an  improvement  take  place  in  the  nickel 
Ontario.  mining  industry,  either  by  the  springing  up  of  an  increased  demand  for  the 

metal,  or  the  introduction  of  new  methods  in  the  treatment  of  the  ore,  such 
as  the  substitution  of  pyritic  roasting  and  reduction  for  the  expensive  roast- 
heap  and  coke  smelting  processes,  there  would  be  a  large  field  of  usefulness 
for  it  in  proving  some  of  the  many  unexplored  and  dormant  copper-nickel 
deposits  of  the  Sudbury  region.  The  demand  for  both  magnetic  and  hematite 
ore  to  supply  the  new  blast  furnace  at  Hamilton  should,  and  doubtless  will, 
induce  owners  of  iron  properties  conveniently  situated  to  examine  them  with 
the  view  of  transforming  them  into  producing  mines.  In  the  Lake  of  the 
Woods,  Rainy  lake  and  contiguous  regions  are  many  gold  locations  of  promise, 
some  of  which  are  at  the  present  time  being  explored  by  drills  in  the  hands 
of  private  parties.  If  the  holders  of  others  were  equally  desirous  of  ascer- 
taining the  quality  and  extent  of  the  quartz  veins  on  their  lands,  the  assist- 
ance afforded  by  the  Government  would  very  materially  lessen  the  cost  to 
them  of  acquiring  this  information.  We  can  hardly  hope  to  find  in  our 
ancient  Huronian  rocks,  denuded  by  glacial  action  as  they  have  been,  beds  of 
auriferous  gravel,  such  as  are  encountered  under  ground  in  Australia  and 
Oalifornia,  however  deep  or  assiduously  we  may  bore  for  them,  but  in  explor- 
ing for  copper,  nickel,  iron,  gold,  or  stone  of  any  kind,  the  use  of  the  Gov- 
ernment drill  might  well  be  extended  with  advantage  to  the  holders  of  min- 
ing lands  and  to  the  Province  at  large.  T.   w.   g. 


SECTION  VII. 

MINING    ACCIDENTS. 

The  year  1895  was  marked  by  a  noticeable  decrease  in  the  number  of 
fatal  accidents  as  compared  with  the  two  previous  years.  In  1893  thtee,  and  CMmparative 
in  1894  seven  lives  were  lost  in  casualties  of  various  kinds,  while  last  year  *^'"'***'^'**' 
only  two  miners  paid  the  last  penalty  to  the  hazardous  nature  of  their  calling- 
Both  of  these  occurrences  took  place  in  the  Lake  of  the  Woods  gold  region, 
the  Sudbury  mining  district  being  entirely  free  from  loss  of  life.  Apart  from 
these  two  cases,  the  mishaps  of  the  year  were  relatively  light  in  character, 
affecting  in  most  instances  individuals  only,  and  causing  injuries,  painful  no 
doubt,  but  happily  not  serious  or  permanent. 

The  table  on  page  23G  sets  forth  in  detail  the  particulars  of  the  accidents, 
both  fatal  and  non-fatal. 

For  the  second  consecutive  year  explosion  of  dynamite  in  hot  ore  is  lack- 
ing as  a  cause  of  accident,  the  two  casualties  due  to  the  unexpected  discharge  accide^ntH. 
of  explosives  on  roast  heaps  occurring  in  cold  ore.  This  is  sufficient  proof  of 
the  propriety  of  the  legislative  provision  made  in  1894,  prohibiting  the  use  of  explosion, 
dualin  or  explosives  of  any  kind  for  the  breaking  up  of  roasted  ore  while  in  a 
heated  condition.  This  dangerous  practice  in  one  or  two  previous  years  was 
the  cause  of  several  fatal  accidents. 

Falls  of  rock  and  ore,  too,  usually  a  prolific  source  of  trouble,  do  not  Kalla  of  rock 
occupy  a  place  among  the  causes  of  disaster  in  1895.  "^*** 

The  most  notable  accident  of  the  year,  an  account  of  which  is  given 
below,  was  that  at  the  Sultana  gold  mine,  where  the  burning  of  the  shaft  „. 
house  imprisoned  nine  miners  for  about  five  hours,  and  resulted  in  the  com- 
plete asphyxia  of  one  of  the  men  and  the  partial  asphyxia  of  the  others.  Had 
the  second  shaft  in  process  of  construction  at  the  time  been  completed,  it  is 
possible  the  men  might  have  made  their  way  to  the  surface  even  when  their 
escape  by  the  other  was  entirely  cat  otf  by  the  blazing;  building  and  timbers 
at  the  top.  No  complaint  has  ever  been  made,  so  far  as  the  Bureau  is  aware, 
as  to  the  ventilation  of  the  mine  or  the  sufficiency  of  the  means  of  ingress 
and  egress,  and  while  there  may  be  room  for  difference  of  opinion  as  to  the 
advisability  of  housing  all  the  machinery  under  one  roof,  and  that  the  roof  of 
the  shaft  house,  and  also  as  to  the  sufficiency  of  the  means  of  signalling  from 
the  top  to  the  bottom  of  the  mine,  the  novel  and  unexpected  nature  of  the 
occurrence  was  such  as  to  render  it  difficult  to  foresee  and  take  precautions 
against. 


236 


Particulars  of 
fatal  and  non- 
fatal acci- 
dents at  rrines 
during  the 
year. 
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The  second  fatality  also  took  place  in  the  neighborhood  of  Rat  Portage, 

in  a  small  prospecting  pit  being  sunk  by  two  miners  named  Brearton  and  Kj^plo^i^.o  >n  a 

.  ,  ;         1  .       .  prospecting 

McCarthy,  by  which  the  former  lost  his  life  through  the  premature  explosion  pit 

of  a  charge  of  dynamite.  Owing  to  this  accident  not  having  occurred  in  a 
mine  employing  at  least  six  men  under  ground,  the  provisions  of  the  law  did 
not  require  it  to  be  reported  to  the  Bureau,  and  it  was  not  so  reported.  Ah 
however  it  was  clearly  a  mining  accident,  inquiry  was  made  into  the  circum- 
stances connected  with  it,  which  are  briefly  detailed  l>elow. 

The  first  accident  of  the  year,  and  the  one  involving  the  largest  number 
of  men,  though  fortunately  all  but  a  single  individual  escaped  with  their  lives  KiitAl  accident 
and  without  permanent  injury,  was  that  referred  to  above  at  the  Sultana  gold  '^oKl'mine/ 
mine.  Rat  Portage.  About  9.30  a.m.,  on  Monday,  March  11th,  the  shaft 
house  at  the  mine,  containing  air-compressor,  hoisting  and  other  machinery, 
was  seen  to  be  on  fire,  having  lieen  ignited  it  is  thoughc  by  a  spark  from  the 
smokestack.  Pump  and  hose  were  at  once  set  to  work  upon  the  flames,  but 
after  about  ten  minutes  playing  the  roof  fell  in  and  broke  the  pipe,  disabling  the 
pump.  The  use  of  buckets  was  then  resorted  to,  but  without  much  success, 
and  the  fire  continued  to  burn  until  the  building  was  consumed.  At  the 
■)  time  of  the  occurrence  there  were  nine  men,  mostly  Swedes  and  Finns,  at 
P  work  below  ground.  Foreman  Johnson  signalled  to  them  to  come  up  by 
pulling  on  the  bell  wire  as  soon  as  the  tire  broke  out,  but  as  the  bell  was  at 
the  top  and  not  at  the  bottom  of  the  shaft,  they  did  not  understand  the 
message,  and  before  they  could  appreciate  the  gravity  of  their  situation,  or 
indeed  realize  that  they  were  in  danger  at  all,  the  framework' at  the  mouth  of 
the  shaft  was  in  flames  and  all  means  of  egress  were  cut  off'.  The  foreman 
stated  that  from  the  time  the  tire  broke  out  a  period  of  about  ten  minuter- 
elapsed,  during  which  the  men  might  have  come  out  from  the  shaft,  but  that 
afterwards  escape  was  impossible  until  the  building  was  burned  down. 
Anderson,  the  engine-tender,  placed  such  period  at  three  oi  four  minutes. 
One  of  the  miners,  Charles  Ankstrom,  having  tilled  an  ore  bucket  and  rung 
the  bell,  went  up  to  see  why  it  was  not  hoisted,  but  found  the  shaft  on  tire. 
He  tried  to  force  his  way  through  the  blazing  timbers,  but  though  he  got  as 
far  as  the  shaft  house  floor,  he  was  unable  to  do  so.  He  immediately 
descended  the  ladders  and  informed  his  fellow-workmen,  who  went  up  in  a 
body,  but  were  likewise  driven  back  by  the  tire.  Nothing  was  then  left  to 
the  entombed  miners  but  to  await  the  result  with  what  composure  they  could. 
Their  situation  was  indeed  precarious.  Smoke  from  the  burning  structure 
above,  mingled  with  the  water  thrown  on  the  flames,  found  its  way  in  large 
volume  down  the  shaft,  and  as  the  supply  of  fresh  air  was  cut  off  by  the 
stoppage  of  the  air  compressor  and  the  proportion  of  oxygen  lessened  by  the 
fire  at  the  mouth  of  the  shaft,  there  was  imminent  danger  of  the  imprisoned 
workmen  perishing  by  suffocation.  Great  anxiety  was  felt  on  their  bf  h*lf  by 
their  companions  at  the  surface  and  by  those  responsible  for  the  management 
of  the  mine,  but  nothing  could  be  done  for  their  relief  until  the  tire  at  the 
shaft  house  had  subsided.     This  took  place  about  2pm,  and  a  rescuing  pirty 
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The  first  man  to  go  down  was  Axel  Carlson,  a  brave  Swede  and  one  of  the 
Rescue  of  the  ^"^^'^"^^^^'^  ^*  ^^^  mine,  who  was  lowered  by  rope  and  tackle,  the  ladders 
imprisoned  having  been  burned.  Albert  Johnson,  foreman  of  the  mina,  and  Gust  Blon- 
miners.  ^^j^^^  ^   miner,  followed,  then  Mr.  J.   R.   Bell,  the  assayer,  and  Mr.  W.  G. 

Motley,  M.E.  They  found  the  men,  one  on  the  first  level,  five  in  the  timbers 
above  it,  and  three  at  the  bottom  of  the  mine.  They  were  nearly  all 
insensible,  and  all  in  various  stages  of  suffocation.  One  by  one  they  were 
carefully  secured  and  sent  to  the  surface ;  but  when  the  rescuers  reached  John 
Lagier  (or  Lazier),  who  was  the  third  man  encountered,  they  found  him  at  ihe 
last  gasp.  As  Mr.  Motley  put  his  arms  about  the  uafortunate  miner  to  arljnst 
the  rope  round  his  chest,  he  heaved  a  long  sigh  and  never  again  showed 
symptoms  of  life.  Dr.  Macdonell,  of  Rat  Portage,  who  was  doing  every- 
thing possible  for  the  men  as  they  were  brought  up,  worked  for  some  lime 
endeavoring  to  revive  the  deceased,  but  his  e^orts  were  in  vain.  All  the 
rescued  men  were  suflfering  more  or  less  from  asphyxia,  and  two  or  three  from 
exposure  to  the  water  which  poured  down  the  shaft  in  the  attempt  to  extin- 
guish the  fire.  In  a  short  time  however  they  recovered  their  usual  state  of 
health.  It  appeared  from  evidence  taken  at  the  inquest  subsequently  th^t 
Lagier  had  been  at  work  at  the  mine  only  some  three  or  four  days,  and  that 
he  was  troubled  with  heart  disease,  or  some  other  complaint  which  produced 
a  chronic  shortness  of  breath.  It  had  been  remarked  on  several  occasions  that 
after  ascending  the  ladderway,  on  coming  out  of  the  mine,  he  seemed  distressed 
and  was  obliged  to  sit  down  and  rest. 

At  the  request  of  Stipendiary  Magistrate  James  Robinson,  an  inquest 
was  held  on  the  body  of  Lagier  by  Coroner  Frank  J.  Ap'John.  A  jury  of 
Coroner^^in-^^  *^®^^®  citizens  of  Rat  Portage  was  summoned,  Mr.  Frank  Gardner  b;  ing 
foreman.  Considerable  evidence  was  given  by  those  present  at  the  occurrence, 
including  several  of  the  imprisoned  miners  and  members  of  the  rescuing  party. 
Mr.  John  F.  Caldwell,  owner  of  the  mine,  gave  testimony  as  to  its  general 
condition,  and  the  manner  in  which  the  requirements  of  the  Mines  Act  were 
complied  with.  Dr.  Macdonell  stated  it  as  his  opinion  that  Lagier  did  not 
die  of  asphyxia,  but  that  he  had  been  suffdring  from  heart  trouble  or  spasmodic 
asthma,  and  that  the  excitement  induced  by  the  situation  in  which  he  found 
himself  might  have  caused  his  death,  or  it  might  have  been  due  to  fatty  degen- 
eration of  the  heart.     The  jury  returned  the  following  verdict  : 

"  We  find  that  the  said  John  Lagier  came  to  his  death  from  excitement 
Jury's  verdict,  and  prostration  caused  from  the  burning  of  the  shaft  house  over  the  Sultana 
mine.  We  find  from  the  evidence  that  the  owner  of  the  mine,  at  which  place 
the  accident  happened,  has  complied  with  the  regulations  demanded  by  The 
Mines  Act  ot  the  Province  of  Ontario,  and  that  no  blame  for  the  death  of 
said  John  Lagier  can  be  ataached  to  the  owner  of  the  mine." 

Deceased  was  30  pr  35  years  of  age,  unmarried,  and  a  recent  immigrant 
from  Grenoble,  France.      He  was  not  an  experienced  miner. 

The  mine  employe  j  when  questioned  on  the  subject  at  the  inquest  testi- 
fied that  in  their  opinion  the  arrangements  for  ventilating  the  mine,  the 
ladders,  signals,  etc.,   were  quite  suHicient  and  equal  to  those  generally   in 
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use  in  other  mines.  Mr.  Motley,  then  manager  of  the  Regina  Gold  Mining 
Company,  stated  in  hia  evidence  that  he  had  been  down  the  Sultana  mine  shaft 
and  all  through  the  mine  several  times,  and  that  he  considered  it  in  every  way 
a  safe  place  for  men  to  work  in.  The  ladderways  were  in  perfect  order  and 
the  air  was  good.  As  to  signalling,  he  said  :  "At  the  other  mines  it  is  cus- 
tomary to  have  a  regular  code  of  signals  between  the  top  and  the  bottom  of 
the  mine.  Had  there  been  an  alarm  given  from  the  surface  which  the  men 
understood,  they  would  have  come  out,  in  case  they  had  time.  It  would  take 
about  five  minutes  to  descend  the  ladder  150  feet  and  return  were  one  in  a 
hurry." 

Under  date  of  August  7th  the  Canadian  Copper  Company  rej)orted  that  Acid. hlh  at 
at  3  p.m.  of  that  day  an  explosion  of  uiolten  ti\&u  had  occurred  at  their  smelter  \\**  ^  »'>'*'*'»o 

,  C*>\<\H1T    Co  A 

whereby  two  of  their  workmen,  James  Dubroy  and  Charles  Reinens,  were  Kmeiter, 
burned  about  the  back  and  arms.  The  burns  were  smaM,  but  numerous.  The 
explosion  took  place  in  the  settling  pot  at  front  of  No.  1  furnace  Its  caase 
was  not  quite  clear,  but  it  wa.s  probably  due  to  the  unexpected  starting  of 
a  rivet  head  in  the  settling  pot,  thus  allowing  a  sudden  leakage  of  water  to 
occur.  The  men  recovered  from  the  accident  without  having  received  any 
permanent  injuries. 

On  13th  August,  at  the  Copper  Cliflf  mine  of  the  same  company,  one  of  „jijj„ 
the  workmen  named  Orson  Crank  received  a  compound  fracture  of  the  ankle 
bones  of  the  left  leg.  The  ore  was  being  dumped  from  the  skip  to  the  rock 
house  floor  as  usual,  but  a  piece  rolled  on  Crank's  ankle  before  he  got  out  of 
the  way.  The  injury  was  severe  enough  to  require  amputation  of  the  foot, 
but  otherwise  the  Company  reported  on  22nd  August  that  he  "  was  doing 
very  nicely." 

At  2  p.m.  on  August  loth  a  premature  explosion  took  place  on  a  roasted  ^,„j  ^otat 
ore  heap  at  the  Copper  Cliff  mine,  by  which  one  Paul  Rioux  received  some-  heApa, 
what  severe  injuries  on  the  face,  eyes,  neck  and  hands.  Rioux  was  in  the 
employ  of  Messrs.  Triat  il:  McKinnon,  contractors  for  roasting  the  ore,  and 
was  the  workman  whose  special  duty  it  was  to  do  the  blasting  in  the  ore 
heaps,  having  been  employed  at  this  work  for  a  long  time.  The  man's  own 
statement  as  to  the  occurrence  was  as  follows  : 

**  I  lighted  the  fuse  before  placing  the  cartridge  in  the  hole.  I  then  found 
that  the  hole  was  too  small,  and  I  tried  t  j  push  the  c.irtri<Jge  in.  The  fuse 
burned  down  quicker  than  I  expected  it  would,  and  the  cartridge  exploded 
before  I  got  away."  Rioux  was  taken  to  the  hospital  at  Sudbury,  and 
although  it  was  at  first  feared  that  he  would  lose  the  sight  of  one  of  his  eyes, 
he  made  a  favorable  recovery. 

On  5th  November  Aug.  St.  Ammond,  also  in  the  employ  of  Messrs.  Trist 
ife  McKinnon  as  blaster  at  the  Copper  Cliff'  roast  yard,  while  engaged  in  blaat- 
uw  in  cold  ore  on  roast  bed  No.  266  was  badly  hurt  by  a  premattirely  dia- 
charged  shot,  being  especially  injured  in  the  eyes.  No  one  witnessed  the 
occurrence,  but  St.  Ammond's  own  account  of  it  was  that  he  had  lit  the  fuse, 
putting  the  cartridge  in  the  hole,  and  did  not  think  he  had  cut  the  fuse  long 
enough.     Everything  possible  was  done  to  alleviate  the  injured  man's  sufT-r- 
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ings  and  improve  his  condition.      He  eventually  regained  his  health,  but  not 
his  eyesight,  and  is  now  totally  blind. 
Amending  the  The  Mines  Act  1892  declared  that  no  mine  should  be  subject  to  Part 

consequence  of  I^-  oi  the  Act,  which  provided  among  other  things  for  the  report'ng  of 
a  fatal  acci-  accidents  to  the  Bureau  of  Mines,  unless  more  than  six  persons  were  employed 
Portage.  under  ground.     Owing  to  this  provision  it  is  possible  tha*i  some  accidents 

which  were  strictly  mining  in  their  character  may  have  occurred  without 
being  brought  to  the  notice  of  the  Bureau.  A  case  of  this  sort  was  reported 
in  the  Toronto  papers  by  which  one  Brearton  lost  his  life  and  one  McCarthy 
was  seriously  injured  through  a  premature  explosion  of  dynamite  in  a  min- 
ing prospect  just  east  of  the  town  of  Rat  Portage  in  November  last.  No 
notice  of  this  casualty  was  sent  to  the  Bureau,  but  on  inquiry  being  made  it 
was  found  that  the  two  men  were  working  in  a  pit  on  the  property  which 
was  only  a  few  feet  deep.  The  stick  of  dynamite  had  been  put  into  the  drill- 
hole, and  had  either  been  dropped  with  some  violence  to  the  bottom  or  was 
being  tamped  home  when  the  explosion  occurred.  Brearton  received  the  full 
force  of  the  shot  under  the  chin,  and  was  driven  back  against  the  wall  of  the 
pit  and  instantly  killed.  McCarthy,  who  was  standing  close  by,  was  knocked 
over  and  had  his  arm  badly  dams.ged  by  the  fall,  or  by  the  rock  striking  him. 
He  was  taken  to  Winnipeg,  where  it  was  at  first  believed  he  would  have  to 
submit  to  the  amputation  of  his  arm  ;  but  in  time  he  fortunately  recovered  with- 
out sustaining  the  loss  of  it.  It  is  stated  that  Brearton  was  careless  in  handling 
explosives,  and  that  McCarthy  knew  nothing  about  them,  not  being  accus- 
tomed to  mining.  The  coroner  was  notified  of  Brearton's  death,  but  no 
request  was  made  to  him  to  hold  an  inquest  and  he  did  not  consider  one  called 
for.  The  occurrence  was  plainly  accidental,  and  if  blame  was  due  to  any  one 
it  was  doubtless  to  the  unfortunate  man  who  paid  the  penalty  for  his  careless- 
ness— if  careless  he  were — with  his  life. 
All  accidents  Section  53  of  The  Mines  Act  1892  was  repealed  by  An  Act  to  make 

toberepoited  further  provision  respecting  Mines  and  Mining,  passed  during  the  session  of 
1896,  and  all  mines,  pits  and  other  openings  from  which  any  ores  or  minerals 
are  taken  are  made  subject  to  the  provisions  of  Part  IV.  of  The  Mines  Act, 
and  all  accidents  happening  in  them  are  required  to  be  reported  to  the  Bureau, 
regardless  of  the  number  of  employes.  t.  w.  g. 


Mr.   BORRON'S   REPORT 

OS    A  SECTION  OF  THE  HEIGHT  OF  LAND  REGION 
NORTHEAST  OF  LAKE  SUPERIOR. 

To    Archihali)    Blue,    Dirkctor    of    thk    Utreau    ok    Mines: 

Sir, — In  accordance  with  instructions  received  through  you  from  tlio  hon- 
orable the  Commissioner  of  Crown   Lands  I  have    examined,   with    special  K«?ff>on  of 

country  exain- 
reference  to  its  mineral  resources,  that  part  of  the  provincial   territory  con-  \iuM, 

tiguous  to  the  Canadian  Pacific  Railway  batween  Trudeau  station  in  the 
vicinity  of  White  lake  and  Missinaibi  station,  and  have  the  honor  to  sub- 
mit the  f  jUowing  brief  report. 

The   object  aimed  at    by  this    examination  was,  as  understood   by   the  un.l  the  object 
writer,  intended  to  be  of  a  practical  rather  than  a  scientitic  character  ;  not       *        *       '' 
a  minute   and  exhaustive  exploration  of  a  small   tract,  such  as  is  retjuired 
from  the  prospector,  but  a  gene-al  and   somewhat  hasty  examination  of  an 
extensive  territory. 

Before  proceeding  to  lay  before  you    the  conclusions  arrived  at,  it  may 
be  well  to  give  a  short  narrative  of  the  course  purriued. 

For  various  reasons  the  writer  concluded  it  would  be  better  to  proceed  Outfit  for  the 
to  White  lake  via  Sault  Ste.  Marie  and  Michipicoten  than  to  take  rail  direct 
to  that  point.     Among  others  was  the  uncertainty  of  being  able  to  procure 
the  requisite  outfit  and  suitable  men  if  the  all  rail  route  were  adopted. 

At  Sault  Ste.  Marie,  to  which  the  writer  proceeded  by  way  of  Owen  g^j  jj^g  ^n-l 
Sound,  he  was  joined  by  John  Driver,  whose  services  had  been  previously  "'*'"• 
secured.  A  suitable  canoe  and  a  few  needful  mining  tools  and  supplies  were 
also  obtained  at  that  point.  From  thence  Michipicoten  was  reached  by  the 
steamer  Telegram.  At  the  Hudson's  Bay  Company's  post  there  it  was  con- 
fidently expected  that  there  would  be  no  diflioulty  in  procuring  Indian 
voN  a^eurs  and  guides  thoroughly  acquainted  with  the  territory  it  was  pro- 
posed to  examine.  In  this  we  were  not  so  fortunate  as  previous  oxperienc*; 
had  led  us  to  anticipate.  Since  the  completion  of  the  Canadian  Pacific  Rail- 
way the  Indians  whose  hunting  grounds  are  on  the  heigh*:  of  land,  and  who 
used  to  resort  to  Michipicoten  to  trade  their  furs  and  obtain  supplies,  have 
for  the  most  part  ceased  to  do  so,  finding  it  more  convenient  to  do  their  trad- 
ing at  the  inland  ])03t8  of  the  Company.  There  were  in  consequence  very 
tew  Indians  at  the  post,  and  these  mostly  employed  in  fishing  for  one  or  the 
other  of  the  parties  engaged  in  the  pursuit  of  that  industry.  This  occas- 
ioned some  delay,  and  necessitated  the  employment  of  men  who  although 
good  voyageurs  were  not  as  intimately  acquainted  with  the  country  as  was 
desirable. 

OUTLINE    OF     THE     ROUTES     T  A  K  K  .V  . 

Havino'  on  previous  occasions  followed  the  usually  travelled  canoe  route 
between  Michipicoten  and   Missinaibi   station,  the    writf-r  concluded   to  take 

Inother  and  rarely  followed   route   up  the    Magpie,  a   large  tributary  which 
16   B.M. 
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joins  Michipicoten  river   about  a  mile  above  the  post.     This  route  is  a  diffi- 
cult and  tedious  one  for  other  than  small  and   light  canoes.     Our  guides  too 
were  not  as  familiar  with   it  as  we  had  been  lead    to  expect.     They  were 
several  times  unable  to   find   the  portages,  thereby   occasioning  considerable 
The  region  of    delay.     Our  progress  was  rendered  still  slower  by  the  serious  indisposition  of 
er?ed  \w  cTnoe  John  Driver,  and  his  inability  to   afford  needful   assistance  on  the  portages 
and  rail.  and  in  ascending  the  rapids  and  strong   currents  met  with  on  this  route.     It 

took  in  consequence  nearly  a  week  to  reach  the  point  where  the  Magpie  is 
crossed  by  the  Canadian  Pacific  Railway.  This  point  is  five  miles  east  of 
Grassett  station,  and  about  a  mile  only  below  Esnagami  or  Shell  lake,  the 
source  of  the  Magpie. 

As  there  was  a  possibility  of  the  writer  being  required  in  connection 
with  the  Indian  branch  of  the  claims  of  the  Dominion  against  the  Province, 
then  as  now  under  arbitration,  arrangements  had  been  made  before  leaving 
Toronto  that  if  wanted  he  would  be  notified  to  that  effect  by  letter  addressed 
to  White  River.  It  was  thought  better  therefore  to  get  such  letter,  if  sent, 
before  proceeding  further  west,  and  the  postmaster  was  telegraphed  to  for- 
ward any  letters  lying  at  that  office  to  Grassett. 

In  the  meantime  arrangements  were  made  for  the  exploration  of  Esnag- 
ami or  Shell  lake,  where  it  was  expected  that  an  Indian  named  Paul, 
thoroughly  acquainted  with  the  country  from  thence  to  White  river,  would 
be  found.  Hopes  were  entertained  that  he  might  be  able  to  accompany  us 
as  guide,  or  at  all  events  afford  us  reliable  information  in  reference  to  the 
territory,  and  more  particularly  the  canoe  route,  if  any  such  were  practicable, 
from  lake  Esnagami  to  White  River  station.  The  search  for  Paul  was  not 
rewarded  with  success,  and  having  completed  our  exploration  of  the  lake,  the 
extreme  length  of  which  is  about  20  miles,  we  took  rail  from  Grassett  to 
White  River  station,  a  distance  by  the  line  of  36  miles. 

From  this  point  to  White  lake  the  White  river  is  fairly  navigable  by 

canoe,  and  the  trip  about  28  miles  from   White   River   station  to  Montizam- 

bert,  some  two  miles  distant  from  Indian  station,  was  completed  in  two  and 

White  river      a-half  days.     In  this  stretch,  which  is   much   longer  by  water  than  by  rail, 

about  half  a  dozen  portages,  several  of  considerable  length,  had  to  be  made. 

On  his  arrival  at  Montizambert,  where  the  Hudson's  Bay  Company  have 
a  post,  the  writer  had  the  pleasure  of  meeting  with  several  old  friends,  officers 
and  servants  of  the  Company,  whose  acquaintance  he  had  made  on  previous 
expeditions  to  James  bay.  One  had  been  last  seen  at  Rupert's  House,  another 
at  Albany  Factory,  the  third  at  Mamattawa,  the  junction  of  th^i  Kenogami 
(Long  lake)  and  Oba  rivers,  and  the  fourth  at  Brunswick  Post,  formerly 
Missinaibi,  by  all  of  whom  he  was  cordially  welcomed. 

After  examining  White  lake.  White  river  was  re-ascended  as  far  as 
Bremner  station,  where  to  avoid  the  rapids  and  portages  above  that  point, 
which  would  have  occasioned  considerable  delay,  the  cars  were  taken  to  White 
River  station,  sixteen  miles  distant  by  the  line.  Several  small  lakes  on  the 
south  side  of  the  railway  in  the  vicinity  of  this  station  wore  then  visited  and 
the  rocks  examined.  This  done,  having  seen  sufficient  of  the  general  char- 
acter of  the  country  to  enable  him  to  form  an  opinion  as  to  the  probability  or 
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otherwise  of  the  existence  of  economic  min"rala  in  paying  <juantity,  the 
writer  returned  with  his  party  by  rail  to  Missinaibi  station 

At  Missinaibi  the  two  men  hired  at  Michipicoten  left  for  home,  and 
some  little  difficulty  and  delay  were  experienced  in  obtaining  otliers  to  re- 
place them.  Substitutes  however  were  procured  from  Brunswick  Post,  at 
the  northern  end  of  lake  Missinaibi,  about  forty  miles  distant. 

The  next  point  visited,  but  somewhat  hurriedly  examined,  wm  a  large 
lake  called  Wabatonguishene.  It  is  situated  a  few  miles  northwest  of  the 
western  extremity  of  Matagama,  or  Dog  lake,  and  is  the  source  of  the  Michi- 
picoten  river.  During  the  exploration  of  this  lake  the  writer  contracted  a 
severe  cold,  which  compelled  him  to  return  to  Missinaibi  80)ner  than  he 
otherwise  would  have  done. 

Disappointed  with  the  character  of  the  country  in  the  immediate  vicinity 

.  •I'll  e  PiiinniDg  A 

01   the   railway,   the   writer   now    determined,  it    able,  to  go  as  far  as  lake  trii»  to  Uke 
Opazatika,  with  the  view  of  testing  an  apparently  large  deposit  of  iron  pyrites,  ^l'-^'-*  '  *• 
discovered   by  him  in  the  year  188G    near  the   river   Opazatika,    but  which 
for   want  of   the  necessary  tools  he  was  at  that  time  unable  to  examine  as 
fully  as  he  desired. 

Arrangements  having  been  completed,  a  start  was  made,  and  on  the 
second  day  Brunswick  Post  was  reached.  Here  he  was  informed  by  the  officer 
in  charge  that  the  portages,  numbering  about  twenty,  over  which  it  would  be 
necessary  to  pass  both  going  and  returning,  were  for  the  most  part  in  a  bad 
state,  and  as  some  threatening  symptoms  in  connection  with  his  cold  had  de- 
veloped themselves,  he  was  reluctantly  compelled  to  abandon  his  intention  of 
going:  further  himself. 

John  Driver  however,  who  had  had  considerable  experience  as  an  ex- 
plorer, was  sent  forward  to  make  the  examination  that  was  wanted.  With 
instructions  and  a  map  showing  where  the  deposit  was  situated,  no  douljt 
was  felt  as  to  his  finding  it.  The  writer  himself  returned  to  Missinaibi, 
and  a  few   days  later  to  Toronto. 

Subsequently  he  went  to  Sault  Ste.  Marie  to  meet  Driver,  when  he  got 
back  from  the  Opazatika  country.  He  had  been  instructed  to  return  via 
Michipicoten. 

The  result  of  Driver's  exploration  will  be  found  in  his  report  to  me, 
given  as  nearly  in  his  own  words  as  possible.  If  he  be  not  too  sanguine  the 
results  are,  to  say  the  least,  satisfactory.  The  iron  pyrites  vein  discovered 
by  him  at  the  Split  Rock  portage  is  especially  worthy  of  further  ex- 
amination. 

THE     (J  E  O  L  ()  <;  I  C  A  L     K  O  R  -M  A  T  I  O  N,     OR     COUNTRY     R  o  «    K. 

The  character  of  the  country  rock  is  one  of  the  first  points  upon  which 
every  miner  and  prospector  desires  to  obtain  reliable  information.      On  the  ^-^^l]  and'*" 
ereat  plateau   which  constitutes  the  height  of    land  and  divides  the  waters  Hironim 

'  S\*'  t<M|  »  of 

flowing  northward  into  Hudson  bay  from  those  flowing  into  lake  Huron,  lake  rcik«. 
Superior  and  the  St.  Lawrence  river,  two  groups  or  series  of  rocks  only  are 
met  with.      These  are  known  to  our  geologists  as  the   Laurentian  and  the 


244 


Huronian.      Both  are  included  in  recent  classifications  under  the  general  tern> 
Azoic,  or  Archaean,  signifying  destitute  of  life,  or  non-fossiliferous. 

Of  the  Laurentian  formation  the  late  Sir  William  Logan.  Director  of  the 
Geological  Survey  of  Canada  and  the  author  of  the  terms,  speaking  of  the 
rocks  included  in  this  series,  says  :  "  They  are  the  most  ancient  yet  known 
Sir  William  on  the  continent  of  Aoaerica,  and  are  supposed  to  be  equivalent  to  the  iron- 
Laurentian.  bearing  series  of  Scandinavia.  Stretching  on  the  north  side  of  the  St.  Law 
rence  from  Labrador  to  lake  Superior,  they  occupy  by  far  the  larger  share  of 
Canada,  and  they  have  been  described  in  former  reports  as  sedimentary  de- 
posits in  an  altered  condition,  consisting  of  gneiss  interstratified  with  impor- 
tant bands  of  crystalline  limestone.  .  .  .  It  is  also  in  contact  with  thf^se 
limestones,  or  near  them,  that  the  iron  ores  are  found  which  so  prominently 
characterize  the  Laurentian  series,  as  well  as  the  lead  bearing  veins  belong- 
ing to  it ;  and  as  the  limestones  possess  external  and  internal  characters, 
which  render  them  more  conspicuously  distinct  from  the  gneiss  than  any  of 
the  component  members  of  the  gneiss  are  from  one  another,  they  afford  the 
least  difficult  means  of  tracing  out  the  physical  structure  of  the  Lauren  tide 
district.  The  distribution  of  the  limestones  therefore  becomes  a  subject 
l)oth  scientifically  and  economically  important,  but  it  is  one  the  investigation 
of  which  will  require  a  great  amount  of  patient  labor.  To  determine  the 
^  uperposition  of  the  component  parts  of  such  an  ancient  series  of  rocks  as  the 
Laurentian  is  a  task  which  has  never  yet  been  accomplished  in  geology,  and 
the  difficulties  attending  it  arise  from  the  absence  of  fossils  to  characterize  its 
diff'orent  members  "^ 

Again,  on  pp.  49-50,  it  is  stated  :  "  In  the  reports  of  che  Survey  the  Laur- 
entian rocks  have  been  described  in  general  terms  as  gneiss,  interstratified 
with  important  masses  of  crystalline  limestone.  The  term  gneiss,  strictly  de- 
fined, signifies  a  granite  with  its  elements,  quartz,  feldspar  and  mica,  arranged 
in  parallel  plants  and  containing  a  larger  amount  of  mica  than  ordiaary 
granite  possesses,  giving  to  the  rock  a  schistose  or  lamellar  structure.  When 
hornblende  instead  of  mica  is  associated  with  quartz  and  feldspar,  the  rook  is 
termed  syenite,  but  as  there  is  no  specific  single  name  for  a  rock  containing 
these  elements  in  a  lamellar  arrangement,  it  receives  the  appellation  of 
syenitic  gneiss.  Gneiss  rock  then  becomes  divided  into  two  kinds,  granitic 
and  syenitic  gneiss,  and  the  word  gneiss  would  thus  appear  rather  to  indicate 
the  lamellar  arrangement  than  the  mineral  composition.  Granitic  and 
syenitic  gneiss  were  the  terms  applied  to  these  rocks  in  the  first  reports,  but 
as  granite  and  syenite  are  considered  rocks  of  igneous  origin,  and  the  epithets 
derived  from  them  might  be  supposed  to  have  a  theoretical  reference  to  such 
an  origin  of  the  gneiss,  while  at  the  same  time  it  appears  to  me  that  the 
Laurentian  series  are  altered  sedimentary  rocks,  the  epithets  micaceous  and 
hornblendic  have  been  given  to  the  gneiss  in  later  reports  as  the  best  mode  of 
designating  the  facts  of  mineral  composition  and  lamellar  arrangement,  with- 
out any  reference  whatever  to  the  supposed  origin  of  the  rocks.  When  the 
general   term   gneiss  therefore  is  used  it  may  sigaify  both  kinds,  or  either ; 

1  Report  of  Progress  of  the  Geological  Survey  of  Canada  for  1853-54-65  and-56,  pp.  7,  8. 
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and  ihe  epithets  micaceous  and  hornblendic  are  applied  to  the  rock  to  indi- 
cate that  the  mica  greatly  preponderates,  or  excludes  the  hornblende,  or  the 
hornblende  the  mica." 

Later,  the  officers  of  the  Geological  Survey  seem  to  have  divided  the  rocks 
embraced  in  this  Laurentian  system  into  two  formations,  known  respectively 
as  the  Upper  and  the  Lower  Laurentian  formatiouH, 

Dr.  Bell,  assistant  Director  of  the  Survey — who  (as  the  writer  believes)  Dr,  Bell's 
has  examined  a  greater  extent  of  territory  covered  by  Laurentian  rocks  than  V'^V*^ ""  ^^K 
any  other  geologist  in  Canada,  and  who  has  devoted  nearly  thirty  years  to  the 
study  principally  of  the  Huronian  and  Laurentian  systems — has  given  us  in 
his  memoir  entitled  "  The  Geology  of  Ontario,  with  special  reference  to 
Economic  Minerals,"  in  a  popular  form  the  conclusions  at  which  alter  so  much 
time  and  labor  he  has  arrived.     He  writes  as  follows  on  the  Azoic  period  : 

"  This  great  division  is  so  called  because  as  yet  no  tt*ace  of  either  animal 


or  plant  life  has  been  found  in  it.     It  is  also  termed  the  Archiean  period  or  Ont 


A/."ic  rocks  of 


tario. 


age.  In  Ontario  the  rooks  which  belong  to  it  may  be  grouped  under  the 
Laurentian  and  Huronian  systems,  although  other  divisions  have  from  time 
to  time  been  proposed  for  some  of  them.  These  two  divisions  are  considered 
sufficient  by  many  geologists  for  the  Azoic  rocks  of  the  whole  world.  With- 
out taking  local  peculiarities  into  consideration,  the  primitive  rocks  of  all 
countries  may  be  classified  under  one  or  other  of  these  great  systems,  even  if 
subordinate  divisions  should  be  found  convenient  in  some  localities.  The 
characters  and  proportions  of  the  different  rocks  which  make  up  the  Laurentian 
and  Huronian  are  naturally  found  to  vary  much  in  different  regions,  although 
they  are  ever)' where  essentially  the  same  systems  and  retain  the  same  relative 
positions,  representing  similar  conditions  in  the  geological  history  of  the  globe. 
They  form  the  foundations  of  the  crust  of  the  earth  as  far  as  we  can 
observe  or  penetrate  it,  and  are  easily  separable  from  any  rocks  lying  above 
them.  Their  crystalline  characters  and  generally  disturbed  condition  are  their 
distinguishing  features.  At  the  same  time  it  is  true  that,  in  some  instances, 
newer  rocks  have  been  so  altered  locally  or  even  over  considerable  tracts  as  to 
resemble  the  Azoic,  but  we  generally  find  some  means  of  distinguishing 
between  them.*  In  Canada  and  the  United  States  the  Laurentian  and 
Huronian  are  usually  intimately  associated,  but  their  lithological  features,  or 
the  internal  characters  which  distinguish  rocks  from  one  another,  are  sulli- 
ciently  distinct  to  separate  them.  As  they  are  for  the  most  part  included  in 
one  great  area,  they  must  be  to  some  extent  described  together. 

*'  The   Azoic  rocks  of  Canada  have  been  represented  as  extending  from  QeoCTaphicaJ 

the  reo;ion  of  the  great  lakes  in  the  form  of  two  arms,  one  stretching  north-  di-tribution  of 

,  a/'uc  rocks, 

eastward  to  the  Atlantic  coast  of  the  Labrador  peninsula,  and  the  other  north- 
westward to  the  Arctic  sea,  east  of  the  mouth  of  the  Mackenzie  river,  the 
intt-rvening  space  being  filled  up  with  Pahi'ozoic  rocks.  Further  light  on  the 
sulject  has  however  shown  that  the  geographical  outline  of  these  rocks  takes 
the  form,  approximately,  of  an  immense  ellipse  which  includes  the  north- 
eastern part  of  the  continent,  Baffinland,  Greenland,  and  many  of  the  islands 
of  the  frozen  sea.     It  comprises  the  whole  of  the  Labrador  peninsula,  meaaur 
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ing  a  thousand  miles  each  way.  On  the  other  side  its  boundary  runs,  wich  a 
westward  curve,  from  lake  Winnipeg  to  Coronation  gulf,  another  thousand 
miles,  with  a  spur  towards  the  mouth  of  Mackenzie  river.  The  Palaeozoic 
rocks  of  Hudson  bay  form  a  sort  of  broken  fringe  around  that  inland  sea,  and 
and  a  belt  of  them  extends  thence  northward  across  some  of  the  islands  to  the 
Arctic  ocean.  The  geographical  depression  of  Hudson  bay,  to  which  the 
rivers  flow  from  all  sides,  forms  the  central  drainage  basin  of  this  Azoic  area  of 
North  America,  and  its  origin  is  of  very  ancient  geological  date.  At  various 
periods  of  the  earth's  history  it  was  probably  covered  by  waters  more  or  less 
separated  from  the  outer  ocean,  and  the  newer  rocks  in  its  centre  were 
deposited  from  these  in  the  same  way  that  deposits  are  forming  in  the  bottom 
of  the  bay  at  the  present  time. 
Nucleus  of  '*  Although  the  superficial  continuity  of  the  Azoic  region  just  described 

the  continent,  ig  broken  in  man;y  places  by  channels  of  the  sea,  and  by  outlying  patches  of 
Palaeozoic  rocks,  it  may  be  regarded  as  practically  one  area  of  compact  outline, 
and  it  forms  the  nucleus  upon  which  the  rest  of  the  continent  has  been  built. 
On  the  east  it  falls  abruptly  into  the  deep  ocean,  but  on  its  landward  sides  it  is 
flanked  by  the  formations  which  have  been  successfully  deposited  around  it. 
The  farther  we  recede  from  it  the  newer  the  rocks  become,  till  in  one  direction 
we  reach  the  Rocky  mountains,  which  have  broken  up  through  a  vast  thickness 
of  these  succeeding  strata. 

"As  a  rule,  the  Huronian  rocks  are  less  contorted  or  corrugated  on  the 
small  scale  than  the  Laurentian,  but  on  the  large  scale  they  partake  of  the 
same  foldings  which  have  affected  the  latter.  At  one  time  they  were  supposed 
to  be  less  abruptly  bent  into  anticlinal  and  synclinal  forms,  but  this  appears  to 
have  been  a  misconception,  due  to  the  fact  that  some  of  the  highest  beds 
happened  to  have  been  first  studied  in  a  district  that  is  less  disturbed  than  the 
average.  In  other  localities  some  of  the  Laurentian  rocks  are  as  little  dis- 
turbed 

"  The  greater  part  of  the  mixed  Laurentian  and  Huronian  region  belongs 
to  the  former,  and  of  it  the  Lower  Laurentian  is  the  pievailing  type.  As 
represented  on  a  ma[),  the  Huronian  occurs  in  the  midst  of  the  Laurentian  in 
the  form  of  more  or  less  completely  separated  areas,  or  with  straggling  con- 
nections between  them. 

'•They  seem   to   be    in  a  manner    interwoven   with  the  Laurentian    as 

basins  or    troughs    more  or  less    elongated,    and    as   tracts   of    angular  and 

other  forms  filling  spaces  between  great  nuclei  or  rounded   areas  of  Laur- 

mixedLaunn-  entian  rocks.     Patches  of  Huronian  strata  of  comparatively  small  size  are 

tian  and  numerous   throughout    ihis  vast   Azoic  region  ot    the   northeastern    part  of 

Huronian  ^  en 

rocks.  the  continent,  and    in    addition  to  these    there   are  a  few  of  great  extent. 

One  of  them  is  on  the  northwest  side  of  Hudson  bay,  and  appears  to 
stretch  far  inland.  Another  lies  to  the  north  and  northeast  of  lake 
Huron,  reaching  from  the  east  end  of  lake  Superior  almost  to  lake  Mis* 
tassin',  a  distance  of  600  miles.  In  Wisconsin  and  Michigan  also  con- 
siderable areas  exist,  and  in  the  country  between  lake  Superior  and  lake 
Winnipeg   Huronian  rocks  of  many  dilTcrent  basins  are  largoly   mixed  with 
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bhe  Laurentian,  constituting  perhaps  one-third  of  the  whole  area.  In  the 
mntry  between  the  nDrthern  extremity  of  lake  Winnipeg  and  Hudson 
bay  the  writer  has  described  a  Huronian  trough  180  miles  in  length, 
and  Mr.  A.  S.  Cochrane  found  these  rocks  between  the  Saskatchewan  and 
Churchill  rivers,  and  largely  developed  on  the  north  side  ci  lake  Athabasca. 

"  We  have  given  the  above  brief  account  of  the  relations  of  the 
Laurentian  and  Huronian  systems  to  each  other,  and  of  the  distribution  The  Luurt-n- 
of  the  two  in  northeastern  America,  in  order  that  the  reader  may  the  ^'*"  •*y»"**»"- 
better  understand  what  is  to  follow  in  regard  to  the  rocks  that  occupy  the 
greater  part  of  Ontario  as  now  extended.  The  country  formed  by  these  two 
systems  is  sometimes  referred  to  as  the  Laurentian  region,  but  it  is  more  cor- 
rectly called  the  Azoic  or  Archioin  when  areas  of  both  classes  of  rock  are 
included.  We  shall  now  proceed  with  a  short  description  of  the  Laurentian 
alone. 

"  As  indicated  in  the  table  already  given,  the  Laurentian  system  lias 
been  divided  into  two  formation?,  the  lower  of  which  is  sometimes  also  called  Laurenti.n  or 
the  Primitive  Gneiss  series.  The  differences  between  them  can  be  best  pointed  J'""/*"l'l;„. 
out  after  having  described  the  Lower  Laurentian.  Both  formations  give  rise 
to  the  same  kind  of  country  which  is  so  familiar  to  all  Canadians  As  a  rule 
it  is  hilly,  but  not  greatly  elevated  abDve  the  sea,  and  full  of  lakes.  Within 
the  regions  which  have  been  sufficiently  explored  to  speak  of  with  some 
degree  of  certainty  these  amount  literally  to  tens  of  thousands,  and  occupy  a 
very  considerable  proportion  of  the  whole  surface,  estimated  in  some  sections 
at  one-third  and  even  one-half  of  the  wh^le  area.  The  cause  of  the  existence 
of  these  lakes  will  be  explained  further  on.  The  hi^'h  northern  part  of  the 
coast  range  of  eastern  Labrador  has  not  been  glaciated,  but  almost  every- 
where else  there  are  unmistakable  signs  of  this  phenomenon.  This  has  given 
rise  to  the  peculiarity  of  the  Laurentian  country  which  Sir  William  Logan 
has  so  graphically  described  as  mammillated.  This  vast  hilly  country  how- 
ever cannot  properly  be  called   '  the  Laurentian  range.' 

"The  Lower  Laurentian  consists  essentially  of  gneiss.  In  some  localties 
its  foliated  or  stratiform  character  is  obscure,  and  it  may  be  called  granitic  or  thn  Lower 
syenitic.  The  distinctly  banded  varieties  differ  from  one  another  consider-  Laurentian. 
ably  in  the  proportions  of  their  constituents.  True  gneiss  is  defined  by 
lithologists  to  consist  of  quartz,  felspar  (orthoclase)  and  mica,  but  most  of  the 
gneisses  of  both  the  Lower  and  Upper  Laurentian  contain  hornblende,  often 
in  large  proportion.  These  would  be  called  hornblendic  or  syenitic  gneisses. 
The  proportions  of  these  minerals  vary  constantly,  and  it  is  seldom  that 
there  is  any  great  thickness  hiving  the  same  composition.  One  layer  may 
consist  chiefly  of  felspar  and  quartz,  the  next  may  contain  much  horn- 
blende or  mica  in  addition,  while  a  third  may  consist  largely  of  any  one  of 
these  alone.  These  minerals  in  fact  enter  into  the  composition  of  all  the 
gaeissoid  rocks  in  every  conceivable  [)rop)rcioi  It  is  easy  for  th-^  mere 
lithologist  to  select  typical  varieties  of  rocks  in  a  good  cabinet  collection,  but 
in  the  case  of  the  gneis6oid  rocks  it  is  impossible  for  the  field  geologist  to 
recognize  these  distinctions  on  a  large  scale.  In  the  Lower  Laurentian, 
hornblende  is  almost  as  generally  diffused  as  the  felspar,  quartz  and   mica. 
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It  sometimes  occurs  as  bands  consisting  almost  exclusively  of  this  mineral  in 
both  the  lower  and  upper  divisions.  In  the  latter  it  has  been  noticed  particu- 
larly in  proximity  to  the  limestone  bands  and  the  iron  ore  deposits.  The 
Laurentian  hornblende  rocks  are  usually  blacker  and  more  coarsely  crystalline 
than  those  of  the  Huronian  system. 

^  .         ,  "  The  prevailing  colors  of  the  Lower  Laurentian  gneisses  are  greyish  and 

form  of  gneiss  reddish,  from  very  light  to  the  very  dark  shades,  depending  partly  on  the 

rocks 

colors  and  partly  on  the  proportions  of  the  different  constituents.  The  fel- 
spar (orthoclase)  is  white,  gray  and  red,  or  sometimes  yellowish  or  greenish  ; 
the  quartz  is  white  to  gray,  and  the  mica  and  hornblende  black,  or  very  dark 
green  or  brown.  These  rocks  are  generally  distinctly  foliated,  or  show  a 
lamination  or  parallelism  in  the  arrangement  of  their  constituent  minerals 
easily  traceable  by  their  colors.  Where  these  are  very  distinct  and  the 
layers  continuous  and  close  together,  the  rock  in  cross- section  is  described  as 
ribboned  ;  where  the  layers  are  further  apart  it  is  called  banded.  But  the 
bars  are  often  broken  into  a  series  of  tapering  dashes  which  pass  below  or 
above  each  other,  or  with  an  interlocking  or  '  dovetail '  arrangement,  or  the 
bars  may  be  connected  by  their  streaks  or  rows  of  dots.  Even  where  the  ten- 
dency to  parallelism  in  the  texture  of  gneiss  is  not  conspicuous,  from  the 
want  of  contrast  in  colors,  it  can  always  be  seen  on  close  inspection,  and  this 
kind  of  structure  or  '  grain,'  like  that  of  wood,  is  what  distinguishes  gneiss 
from  granite,  the  latter  having  no  such  parallelism  in  the  arrangement  of  its 
constituent  minerals. 

*'  On  the  supposition  that  this  structure  of  gneiss,  even  when  the  parallel 
bands  of  different  kinds  are  quite  thick,  may  be  accounted  for  in  other  ways 
than  by  stratification  due  to  the  action  of  water,  some  geologists  hesitate 
to  speak  of  it  as  stratification  or  bedding,  notwithstanding  its  apparent 
identity  with  it. 

"  As  a  rule,  in  Canada  the  exposed  surfaces  of  the  gneiss  rocks  show 
Foliation  and  little  sign  of  decay,  on  account  of  their  having  been  worn  down  by  glaciers  in 
comparatively  recent  geological  times,  and  they  have  an  extremely  massive 
appearance.  When  broken  up,  as  by  blasting,  they  fracture  almost  impar- 
tially in  all  directions  ;  or  show  only  a  slight  tendency  to  cleavage  along  the 
plane  of  their  foliation.  This  foliation  in  the  gneisses  of  the  Lower  Laur- 
entian is  usually  contorted  or  bent  in  various  directions  on  the  small  scale, 
and  any  differences  in  their  composition  or  color  do  not  appear  to  be  suffi- 
ciently persistent  to  trace  them  far  in  any  direction  on  the  ground  ;  in  other 
words,  they  are  not  so  sufficiently  differentiated  into  great  bands  of  distinct 
kinds  as  to  enable  them  to  be  shown  on  a  map  of  moderate  scale,  as  is  often 
the  case  with  the  gneisses  and  other  rocks  of  the  Upper  Laurentian.  Still,  in 
those  areas  which  have  been  most  examined,  a  general  tendency  has  been 
observed  to  strike  more  nearly  in  a  northeast  and  southwest  direction 
than  in  any  other.  In  eastern  Labrador,  and  also  in  Baffinland,  the  larger 
mountain  ridges  run  northwestward,  but  it  has  not  been  ascertained  that 
this  is  the  direction  of  the  strike  of  the  gneiss  in  those  regions.  The  mono- 
tonous gray  and  red  massive  and  contorted   gneiss  above   described   prevails 
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throughout  the  vast  Lower  Laurentian  region,  stretching  from  the  great  lakes 
of  the  St.  Lawrence  to  Hudson  bay  and  thence  to  lake  Winnipeg,  as  well  gls 
in  the  western  and  most  of  the  southern  parts  of  the  Labrado;*  peninsula. 

"  In  some  distiicts  the  Laurentian  rocks  are  cut  by  dikes  of  greenstone 
or  trap,  some  of  them  very  large  and  Kllecting  the  geographical  features.  Dikes  and 
Rivers  or  long  narrow  lakes  pometiiiips  lie  upon  the  courses  of  dikes  which  Laurt-ntiaa 
had  become  decomposed  and  yielded  to  glacial  action,  while  falls  and  rapids  O''*^*'"!- 
occur  where  hard  dikes  cross  the  courses  of  streams.  Both  the  Lower  and 
Upper  Laurentian  formations  are  cut  by  veins  of  two  classes,  the  tirst  being 
much  more  ancient  than  the  second.  The  former,  which  are  numerous,  are 
as  it  were  fused  into  or  amalgamated  with  the  country  rock  and  are  composed 
of  the  same  mineials.  In  some  cases  the  gangue  is  almost  entirely  felspar, 
in  others  quartz,  but  oftener  the  two  minerils  are  mixed  together  and  a  little 
mica  or  hornblende  is  added.  The  larger  veins  of  this  class  are  very  coarsely 
crystalline,  the  smaller  ones  have  a  tendency  to  branch  oft'  or  become  retic- 
ulated. Although  the  division  between  them  and  the  wall  rock  is  dis- 
tinctly defined  by  the  contrast  of  color,  there  is  no  actual  separation  between 
them,  the  two  breaking  like  one  rock.  Metallic  ores  have  not  been  lound  in 
these  veins  in  economic  quantities.  Veins  of  this  class  may  be  seen  in  almost 
any  locality  where  the  gneisses  are  exposed.  The  veins  of  the  second  class  [jj^^^^lnV" 
are  not  so  common,  and  have  been  formed  long  subsequent  to  those  of  the 
first  class.  Their  gangue,  which  is  frequently  calcspar,  separates  easily  from 
the  wall  rock,  and  is  apt  to  contain  galena,  copper  and  tron  pyrites  and  zinc 
blende  ;  but  these  minerals,  like  the  vein  stones  themselves,  have  perhaps 
been  derived  from  rocks  resting  on  the  gneiss,  or  which  rested  upon  it  at  some 
former  period  when  these  veins  were  formed,  but  which  have  since  been 
removed  by  denudation.  The  lead-bearing  veins  of  the  counties  of  Frontenac 
and  Leeds,  and  those  north  of  the  Canadian  Pacific  Railway  opposite  the 
head  of  Black  bay,  lake  Superior,  are  examples  of  the  second  class.  With 
the  exception  of  the  contents  of  veins  of  this  class  and  the  coarsely 
crystalline  felspar  and  quartz  ot  those  of  the  tirst  class,  no  minerals  of 
economic  value  are  known  to  occur  in  Canada  in  the  Lower  Laurentian 
formation  or  primitive  gneiss  series  above  described.' 

The  conclusion  arrived  at  by  Dr.  Bell,  namely,  that  witii  rarr  j'xceptions 
"  no  minerals  of  economic  value  are  known  to  occur  in  Canada  in  the  Lower  ^^^  Bel  in  con. 
Laurentian  formation  or  primitive  gneiss  series"  shows:  I,  How  e.s.sentially  clusioin. 
necessary  it  is  that  the  country  rock  shall  be  of  a  favorable  description  if  we 
expect  to  find  minerals  of  economic  value  ;  a^d  2,  that  there  is  no  reasonable 
ground  for  the  hope  that  the  prospector  will  be  able  to  do  so,  whatever  time, 
labor  and  money  he  may  expend  in  the  search,  if  the  country  rock  is  Lower 
Laurentian  or  primitive  gneiss.  -^ 

2  Report  oi  the  Commission  on  the  Mineral  Reeourcea  of  Ontario,  pp.  6-10. 
^Tn  the  Sumniarv  Report  of  the  Geological  Survey  for  1895.  p.  18,  Director  Georffe  M. 
Dawson  says,  after  referring  to  the  Lake  of  the  \V.x)ds  and  Seine  River  minmf^  regionii : 
"From  a  still  wider  point  of  view,  embracing  the  nickel,  copi)er  and  gold  depo^itn  of  the 
vicinity  of  Sudbury  and  Sault  Ste.  Marie,  as  well  as  those  above  particularly  r.-ferred  to,  the 
economic  importance  and  metalliferous  character  of  the  rocks  of  the  Uuronian  system  bee >me 
even  more  apparent.  This  fact  wa-s  recognized  and  the  importance  of  the  geologicAl  condi- 
tions insisted  upon  by  Sir  Willi.^m  Logan,  in  Reports  of  the  Survey  made  nearly  forty  y^^am 
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Now  the  provincial  territory  lying  on  the  north  side  of  the  Canadian 
Pacific  Railway  from  White  lake,  or  say  Trudeau  station  to  Missinaibi 
station,  a  distance  of  nearly  one  hundred  miles  by  the  line,  is  in  the  opinion 
of  the  writer  almost  entirely  Lower  Laurentian,  and  he  agrees  with  Dr.  Bell 
in  thinking  that  few  if  any  minerals  of  economic  value  are  likely  to  be  found 
A  region  of  in  that  formation.  This  opinion  is  not  based  on  a  thorough  and  exhaustive 
entian.  ^^^'  examination  of  the  country,  but  upon  what  he  has  seen  of  the  character  of  the 
rock  where  exposed  on  White  lake,  the  upper  White  river,  Esnagami  or  Shell 
lake,  Wabatonguishene  lake.  Dog  lake,  Gross  lake,  and  lake  Mi.-sinaibi,  and  as 
presented  to  view  in  various  cuttings  on  the  railway.  All  of  these  mentioned 
are  large  lakes,  varying  from  ten  miles  to  twenty-five  miles  in  length,  and 
proportionately  wide.  The  boulders  in  the  gravel  pits  and  elsewhere  on  the 
route  were  repeatedly  examined  as  also  likely  to  afford  more  or  less  reliable 
indications  as  to  the  character  of  geological  formations  north  of  the  railway. 

The  inference  drawn  from  all  these  various  sources,  together  with  infor- 
mation obtained  during  former  explorations,  is  that  between  the  points  men- 
tioned, namely  Trudeau  and  Missinaibi  stations,  there  are  no  areas  worth 
mentioning  of  Huronian  or  other  more  favorable  formations  within  fifty  miles 
or  more  on  that  side  of  the  track. 

To  have  taken  notes  with  the  view  to  furnishing  details  of  the  position, 
The  infer-nce  strike,  dip  and  so  forth  of  rocks  apparently  so  unpromising,  if  not  altogether 

from  the  C^O-      .  iii  i  •  i  .  /..  -,    ^    ^  ^       p 

logical  fac  s.  barren,  would  nave  been  simply  a  waste  of  time  and  labor,  and  of  no  interest 
or  advantage  whatever  to  either  prospectors  or  miners.  Specimens  however 
were  taken  showing  the  general  character  of  the  country.  It  will  be  seen 
that  hornblendic  or  syenitic  gneiss  greatly  predominates  over  other  varieties, 
and  that  the  hornblende  exists  in  all  proportions,  from  small  scales  until  in 
some  instances  the  rock  is  almost  entirely  composed  of  it. 

Crystalline  limestone,  which  Sir  William  Logan  considered  to  be  so 
characteristic  of  the  Laurentian  system  in  eastern  Canada,  was  nowhere  met 
with.  Its  occurrence  in  any  considerable  body  interstratified  with  gneiss 
must,  the  writer  presumes,  be  confined  principally  if  not  entirely  to  what  is 
now  called  the  Upper  Laurentian  formation,  in  which,  when  not  itself  metal- 
liferous, it  appears  to  exercise  a  very  beneficial  influence  on  the  metal-bearing 
character  of  the  neighborinsj  gneissoid,  trappean  or  other  rocks  associated 
with  it,  as  well  as  by  its  decomposition  greatly  enriching  the  soil. 

In  the  few  small  patches  of  Huronian  rocks  represented  on  the  maps  of 
the  Geological  Survey  as  found  in  the  area  under  consideration,  none  of  those 
seen  by  the  writer  are  of  a  kind  which  within  his  experience  have  been 
productive. 

Thus  it  appears  that  the  country  rock  or  geological  formation  of  this 
part  of  the  Province  is  not  such  as  to  encourage  the  hope  that  its  mineral 
resource  will  prove  of  any  value  or  importance. 


ago,  and  it  is  gratifying  to  observe  that  the  practical  miner  is  now  beginning  to  appreciate 
the  value  of  a  large  amount  of  geological  work  carried  out  in  the  country  to  the  north  of  the 
Great  Lakes,  which  a  few  years  ago  it  mijfht  have  appeared  difficult  to  justify  in  the  ligh 
of  any  economic  result*  up  to  that  time  achieved.  There  can  now  be  very  little  doubt  tha 
every  square  mile  of  the  Huronian  formation  of  Canada  will  sooner  or  latter  become  an  objec 
of  intereht  to  the  prospector,  and  that  industries  of  considerable  importance  may  yet  b 
planted  upon  this  formation  in  districts  far  to  the  north,  or  for  other  reasons  at  presen 
regarded  as  barren  and  useless." 
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But  desirable,  even  indispensable,  as  a  favorable  country  rock  may  be,  it 

is  not  everything.   In  order  to  the  existence  of  metallic  ores  or  other  minerals  in  ^i'**  l!^"^ 
-^  <=>  I.I  regular 

paying  quantity.there  must  be  veins  or  other  openings  in  these  rocks  in  which  the  ^•-i""  in  th«- 
ores  and  minerals,  wherever  they  come  from,  may  be  deposited.  These  veins, 
too,  must  be  sufficiently  large  and  regular.  There  are  thousands  of  H<juare 
miles  in  this  and  other  countries  where  the  rock  is  all  that  could  be  desired  ; 
but  in  which,  owing  either  to  the  entire  absence  of  veins  or  to  the  smallne«8 
and  irregularity  of  such  as  do  exist,  not  a  single  workable  deposit  of  the 
economic  minerals  commonly  found  in  these  rocks  elsewhere  has  been  dis- 
covered. 

This  absence  of  powerful  and  regular  veins  can  only  be  accounted  for 
on  the  supposition  that  the  forces  which  have  produced  mineral  veins  in  8om»* 
countries  have  been  inoperative  in  others  in  which,  although  the  geological 
formation  may  be  the  same,  such  veins  do  not  occur.  A  few  words  therefore 
on  this  subject  may  not  be  out  of  place. 

What  then  are  mineral  veins  and  how  have  they  been  formed  I 

* 

MINEHAL    VEINS,     AND     HOW     FORMEH, 

Veins  may  be  defined  as  fissures  of  uncertain  length,  width  and  depth,  ,,  . 
filled  with  mineral  matter  differing  in  appearance  and  composition  from  the  , liken, 
enclosing,  or  as  called  by  miners  the  "  country  rock."  Thus  there  are  veins  of 
calcareous  spar,  quartz,  barytes,  duorspar  and  such  like,  alone  or  combined 
with  other  minerals.  If  metals,  native  or  in  the  condition  of  ore,  should  occur 
in  the  veins  along  with  one  or  more  of  the  spars  mentioned,  they  are 
usually  characterized  as  gold,  silver,  copper  or  lead  veins,  however  small  the 
qufntity  of  metal  may  be  as  compared  with  that  of  thegangue  or  associated 
stony  minerals.  When  however  the  fissures  are  filled  entirely  with  stony 
matter,  such  as  greenstone,  trap,  porphyry,  basalt,  etc.,  supposed  to  ho  of 
igneous  or  volcanic  origin  and  to  have  been  injected  from  below  in  a  molten 
state,  such  fissures  are  usually  called   "dikes"  and  not  veins. 

The  question  of  how  these  fissures  in  the  rocky  crust  of  the  earth  have  Orijfin  i4 
originated  is  one  of  more  than  passing  interest.      They  are  usually  ascribed  to  ''''*'^'"'*- 
one  or  other  of  three  causes,  viz.  : 

1.  The  contraction  or  shrinkage  of  tbeeooallei  igneous  and  metamor- 
phic  rocks  in  the  process  of  cooling. 

2.  The  contraction  or  shrinkage  of  the  sedimentary  rocks  in  the  process 
of  drying  and  of  consolidation. 

3.  The  elevation  or  depression  of  the  earth's  sui  face  by  volcanic  disturb- 
ances, which  when  sensible  are  called  earthquakes  CoitrActJoi* 

As  regards  the  first  mentioned  cause  of  fissures  in  the  rocky  crust  of  the  w»  »  <-»u»e. 
earth,  it  is  a  well  known  general  law  that  with  a  very  few  exceptions  all  bodies, 
whether  in  a  solid,  fluid  or  gaseous  condition,  expand  when  heated  and  contract 
when  cooled.  The  expansion  and  contraction  of  iron  in  its  solid  condition 
is  seen  in  the  way  and  manner  in  which  the  tires  are  put  on  carriage  or  other 
wheels.  That  of  fluids  is  illustrated  by  the  mercury  and  alcohol  in  the  bulbs 
of  oar  thermometers.  And  the  expansion  and  coatraction  of  va[)or  and  gas 
under  like  circumstances  is   manifested  in  the  case  of  steam.     Thus,  on  the 
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assumption  that  the  Azoic  or  Archaean  or  old  time  primitive  rocks,  which 
include  our  Laurentian  and  Huronian  systems,  have  been  at  one  period  of 
the  earth's  history  in  a  highly  heated  and  expanded  condition,  fissures  or  veins 
would  certainly  be  formed  in  these  rocks  as  they  cooled  and  contracted ;  and 
it  is  to  this  cause  probably  that  many  both  of  the  veins  and  dikes  met  with 
in  these  rocks  owe  their  existence. 

The  formation  of  veins  as  a  consequence  of  the  shrinkage  of  sedimen- 
tary rocks  in  the  process  of  drying  and  consolidation  may  be  witnessed  almost 
everywhere,  on  a  small  scale  during  periods  of  drouth,  in  the  sediments  at  the 
bottom  of  dried  up  pools  and  other  places.  It  is  strikingly  exemplified  in 
the  calcareous  mud  deposits  on  the  coast  of  James  bay.  Small  veins  and 
strings  may  have  originated  in  this  way  in  some  of  the  sedimentary  rocks, 
but  few  if  any  would  be  likely  to  extend  to  any  great  length  or  depth,  nor  to 
penetrate  successive  beds  of  rock  widely  differing  in  mineral  composition  and 
character. 

The  largest  and  most  powerful  veins  and  dikes  wherever  found,  and  in 
whatever  fofmation  they  may  be  situated,  owe  their  existence,  in  the  writer's 
opinion,  to  volcanic  disturbance  or  agencies.  The  tremblings,  undulations 
and  shocks  caused  by  the  action  of  volcanic  forces  on  the  so-called  solid  crust 
of  the  earth  must  of  necessity  produce  great  fissures  in  all  parts  of  this  crust 
not  in  a  soft  or  plastic  condition.  A  like  result  would  follow  from  any  con- 
siderable upheaval  or  depression  of  the  surface  of  the  earth,  to  whatever 
cause  it  might  be  due.  During  more  or  less  violent  earthquakes  the  opening 
of  great  cracks  in  the  earth  has  often  been  witnessed  and  recorded.  Whether 
in  length,  depth  or  width,  it  is  reasonable  to  suppose  that  fissures  (whether 
dikes  or  veins)  thus  formed  must  be  greater  in  every  way  than  those  which 
owe  their  existence  to  either  shrinkage  or  contraction. 

Subsequent  undulations,  though  much  less  violent  than  those  which  first 
occasioned  the  fissures,  would,  the  writer  believes,  unquestionably  tend  momen- 
tarily when  crossing  such  fissures  to  elevate  or  depress  one  side  or  wall  of  the 
fissure  or  vein  before  or  after  the  other,  and  thus  occasion  an  upward  and 
downward  movement.  Nor  is  it  difficult  to  conceive  that  when  the  direction 
of  these  subsequent  undulations  was  other  than  at  right  angles  to  the  course 
or  bearing  of  the  fissure,  an  irregular  lateral  motion  or  shifting  of  the  walls 
of  the  enclosing  rock  may  have  been  occasioned,  with  a  tendency  at  least  to 
produce  what  are  called  up-throws  and  down-throws  of  the  opposing  walls,  as 
well  as  lateral  slides  in  such  veins.  The  polished  surfaces  exhibited  by  the 
walla  of  some  veins,  known  as  slickensides,  may  possibly  be  in  some  measure 
due  to  this  cause. 

The  writer  has  been  led  to  consider  such  movements  of  the  rock  possible 
by  those  he  has  observed  as  taking  place  in  the  great  fields  of  ice  on  lakes 
Huron  and  Superior  under  the  influence  of  undulations  caused  by  the  action 
of  strong  wind  on  the  vast  unfrozen  body  of  water  outside.  These  undula- 
tions when  crossing  the  larger  cracks  or  fissures  produce  oh  a  small  scale  such 
movements  as  are  here  referred  to. 

Veins  are  further  divided  into  two  classes  :  (1)  those  which  cross  the  for- 
mation, if  stratified,  at  a  greater  or  less  angle,  known  as  true  fissure  veins  ;  and 
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(2)  those  which  are  interstratined  with  the  enclosing  rock  and  called  bedded 
veins.  The  writer's  mining  knowledge  and  exp  ricnce  Iim  been  mostly  acquired 
in  working  true  fissure  veins.  Ab  regards  bedded  veins  he  does  not  claim  to 
spe-k  with  the  ahthority  of  an  expert  who  has  spent  the  greater  portion  of  his 
life  in  searchins;  for  and  mining  the  ores  which  on  this  continent  are  so  fre- 
quently found  in  veins  of  that  character.  For  information  on  this  and  other 
less  frequent  forms  in  which  ores  are  deposited,  the  writer  would  refer  to  the 
valuable  and  interesting  paper  by  Dr.  A.  P.  Coleman  pp.  50-53  in  last  year's 
Report  of  the  Bureau  of  Mines. 

In  the  territory  which  forms  the  subject  of  this  report  no  true  fissore 
veins  worthy  of  the  name  were  met  with.  There  is  abundant  evidence  that  Tiiij.  «lik»^ 
the  forces  which  elsewhere  produce  such  veins  have  been  in  a  state  of  activity, 
and  that  great  cracks  or  fissures  have  been  produced — fissures  both  crossing 
and  running  with  the  strike  of  the  Laurentian  gneiss.  But  no  sooner  had 
these  fissures  been  formed  than  they  were  apparently  filled  again  with  stony 
matter  from  below,  called  trap,  as  destitute  seemingly  of  economic  minerals 
and  metals  as  the  gneiss  rock  itself.  These  enormous  fissures  would  appear 
to  have  penetrated  through  the  then  possibly  thin  crust  of  the  earth  to  the 
underlying  molten  matter,  and  this  has  been  forced  up  or  probably  has 
risen  to  the  surface,  filling  the  fissures  in  much  the  same  manner  as  water 
rises  and  fills  cracks  in  the  ice.  The  number  and  magnitude  of  these  trap 
dikes,  and  their  [)resence  interbedded  with  gneiss  and  otherwise,  is  one  of 
the  most  striking  geological  features  of  the  territory.  But  their  presence 
does  not  in  the  writer's  opinion  help  to  redeem  the  generally  barnm  character 
of  this  Lower  Laurentian  formation  of  which  they  are  simply  a  part 

Thus  we  arrive  at  the  conclusion  that  whether  from  the  point  of  view  of 
character  of  the  country  rock,  or  from  that  of  the  existence  or  otherwise  of  r^,^^^,  rcyi..n  mm 
m  neral-bearin"  veins,  the  territory  referred  to  is  not  in  the  opinion  of  the  uni)ronii>.ing 
writer  such  as  offers  a  promising  field  for  the  enterprise  of  either   the  miner  mineraU. 
or  prospector. 

SOUTH     OF     THE     RAILWAY     LINK, 

Our  explorations  south  of  the  Canadian  Pacific   Railway   were  limited 
and  confined  to  a  few  small  area'i  near    White    River  station  and   Missinaibi  ^[^^.^'IJJ^ 
station.      In  the  former  the  rock  is    Laurentian,  and   simiUr   to    that  on  the  MiH-i  i»iW. 
north  side  of  the  line.       South   of   the   line,    at    Missinaibi,    the   country  is 
represented  on  the  map  of  the  Geological  Survey  as  Huronian,  with  the  excep 
tion  of  a  few  patches  on  Dog  and  Mattagaming  lakes  and  exiending  all  the 
way  to  lake  Superior,  thus  embracing  a  large  area.       Of  this  the  writer  can  krw*  •  f  ^n**!**- 
say  little,  excepting  that  the  rock,  in  his  opinion   and  so  f  Ar  as  he  has  seen  proim*.-. 
it   is  more  favorable  to  the  occurrence  of  minerals  of  economic  value  than  the 
Laurentian  gneiss  so  prevalent  on  the  north  sid  i  of  thg  railway.      It  difl^'re 
however  in  character  from  the  Huronian  rocks  at  and  in  the  neighborhood  of 
the  Bruce  Mines,  with  which   group  he   is   most   familiar.     A  good   deal  of 
exploratory  work  was  carried  on  at  and  in  the  vicinity  of  Michipicoten  thirty 

Ior  more  years  ago,  particularly  by  a  Mr.  Johnstone  of   Detroit.     Tiiis  gentle 
man  took  up  a  number  of  mining  locations  which  he  believed   to   be  valufcbl© 
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for  iron  «nH  copper.  He  raanifesttd  the  sincerity  of  his  belief  by  spending 
all  his  money  in  prospecting  them,  and  died  in  that  faith  about  the  year 
1869  or  1870.  There  has  been  more  or  less  prospecting  carried  on  at  various 
times  since,  but  little  or  no  money  spent  in  development  to  the  writer's  know- 
ledge. Since  the  construction  of  the  railway  the  Huronian  rocks  on  and 
around  Dog  lake  have  been  partially  exploited  by  prospectors  and  some 
little  work  has  been  done  on  one  or  two  locations,  but  not,  it  is  thought,  with 
any  satisfactory  results.  He  has  himself  noticed  copper  (pyrites  and  green 
carbonate)  in  several  places,  but  the  veins  were  small  and  neither  well-defined 
nor  regular.  He  has  been  told  that  nickel  has  been  discovered,  and  has  seen 
specimens  of  galena  and  good  iron  ore,  said  to  have  been  got  between  Dog 
lake  and  Michipicoten. 

It  will  be  noticed  that  John  Driver,  on  his  return  from  Missinabi  to 
Michipicoten,  found  several  veins  which  he  thinks  deserving  of  a  more  thorough 
examination. 

Copper  pyrites  so  frequently  accompanies  gold  in  greater  or  less  quantity 
that  it  has  more  than  once  occurred  to  the  writer  that  some  of  the  veins  on 
poor  Johnstone's  locations,  though  worthless  for  copper,  might  be  found  on 
careful  examination  to  contain  the  far  more  precious  metal. 

In  view  of  his  limited  and  impeifect  examination  and  knowledge  of  this 
part  of  the  Province,  the  writer  does  not  feel  justified  in  expressing  any 
strong  or  very  decided  opinion  in  reference  to  its  mineral  resources,  nor  yet 
as  to  its  affording  a  desirable  field  for  the  prospector.  Where  however  it  is 
so  easily  accessible  he  would  incline  to  favor  further  careful  exploration  of 
the  country  between  Michipicoten  and  Dog  lake. 

There  does  not  appear  to  be  any  probability  of  placer  gold  being  dis- 
covered on  this  portion  of  the  height  of  land  plateau,  certainly  not  in  paying 
quantity.  The  rocks  of  the  Lower  Lauren tian  formation  would  appear  rarely, 
if  ever,  to  contain  gold,  and  there  are  no  Upper  Laurentian  or  Huronian 
rocks  known  to  the  writer  within  a  great  many  miles  north  of  the  line  of  the 
C.P.R.  If  such  there  be,  the  areas  are  inconsiderable.  The  decomposition  of 
these  Lower  Laurentian  rocks  is  very  slow,  and  has  produced  little  soil  or 
other  loose  material.  The  far  greater  proportion  of  the  sands,  gravels  and 
clays  deposited  on  this  and  most  other  parts  of  the  height  of  land  plateau 
is  the  result  of  glacial  action,  and  the  material  has  been  chiefly  furnished  by 
the  comparatively  soft  sandstones  and  limestones  of  the  broad  belt  of  palaeozoic 
rocks  bordering  upon  and  south  of  James  bay.  In  drift  deposits  of  this 
character  there  is  no  likelihood  whatever  of  gold  beinu  found. 

There  is  a  possibility  that  traces  at  least  of  gold  may  be  discovered  in 
the  sands  and  gravels  of  some  of  the  rivers  flowing  into  lakes  Huron  and 
Superior  and  passing  in  their  course  over  Huronian  or  other  gold  beaiing 
rocks.  But  the  writer  has  not  heard  of  gold  having  been  found  on  either  tie 
north  or  south  shores  of  these  lakes,  in  the  sands  or  gravels  of  the  rivers. 
Had  it  been  discovered  in  anything  like  paying  quantity,  the  fact  would  have 
been  published  far  and  wide.  '  Prospected  '  as  they  have  doubtless  been, 
there  is  no  probability  of  its  occurrence  otherwise  than  in  very  small  and 
unremunerative  quantity. 
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As  related  in  the  first  part  of  this  report,  an  apparently  large  deponit  of  OpAzUika 
iron  pyrites  was  discovered  by  the  writer  ten  years  ago  on  a  tributary  of  the  "^"'^ 
river  Opazatika,  misnamed  Big  river,  \>\it  which  is  in  fact  ordinarily  an 
exceedingly  small  one.  It  may  have  a  better  claim  to  the  title  during  the 
melting  of  the  snows  in  early  spring,  when  all  tho  northern  rivers  are  greatly 
swollen.  In  view  of  the  value  of  and  increasing  demand  for  jjyrites  the  writer, 
unable  to  go  himself,  sent  John  Driver  to  uncover  and  ascertain  the  size  cf 
the  vein  (as  it  appears  to  be),  to  put  in  a  few  shots,  and  bring  back  specimens 
of  as  large  a  size  as  he  could  get.  This  mission  he  accomplished  in  a  very 
satisfactory  and  creditable  manner,  and  his  report  on  this  deposit  and  on  an 
apparently  important  discovery  made  by  himself  at  the  Split  Rock  rapid  on 
Missinaibi  river  is  as  follows  : 

"  On  A.iigu8t  8th  Mr.  Borron  decided  to  go  down  to  the   Big  river,  a  tributary  of  the  JqI,,^  Driver's 
Opazatika.     After  getting  supplies  and   other  things   necessary   for   the  journey   we   left  r»*p<>rt  Ut  Mr. 
Missinaibi  Post  at  2  p.m.,  crossed  the  height  of  lain!  at  5  p.m.,  and  as  Mr.  Barron  was  not  Borron. 
feeling  well  we  camped  early.     Thu  next  day  an  early  start  was  made,  as  the  mf)rning  was 
fine  and  there  was  no  wind.  The  water  on  Missinaibi  lake  was  smooth,  so  we  reache<l  Brunswick 
Post  of  H.  B.  Co.  at  5.30  p.m.  and  oamped  for  the  night.     Next  morning  Mr.  Borron  came 
to  my  tent  and  said  that  he  was  unable  to  travel,  l)ut  if  I  would  go  on  and  get  t\w  sp»cimen8 
he  required  for  the  Government  he  would  return  to  Toronto,  which  I  agreed  to  do.     Aftej 
making  the  necepsary  preparations  and  receiving  instructions  from  Mr.  Borron,  I  started  out 
for  Big  river  on  the  12th.     We  followed   the   Missinaibi  down   to   the   Opa/atika  portage, 
which  is  in  a  straight  line  northeast  40  miles,  and  thence  crossed  over  to  Opazatika  lake, 
which  is  3^  mile^  south  of  Missinaibi  river.     From  the  west  end  of  Opazatika  lake  to  the 
junction  of  the  Big  river  is  42  miles  nortlieast,  so  that  the  distance  over  all  in  a  straight  line 
from  the  soutiiwest  end  of  Missinaibi  lake  is  \)i  miles,  including  5i  miles  up  the  Big  river, 
to  the  pyrites  bed  or  vein.     Having  looked  over  the  vein,  which  I  had  no  tro>ibl<>  to  find^  A  pyritaa 
the  next  work  was  to  cut  out  a  path  or  road  on  the  south  bank  down  to  the  camp,  a  distance  gjT^ver" 
of  l"!  miles.     Next  morning  was  gloomy,  as  it  rained   all  night.     We  uncovered  the  rock 
along  the  soutii  bank  the  full  width  of  the  bad  of  pyrites,  which  is  35  feet  from  will  to  wall. 
I  put  in  two  shots,  which  broke  up  the  vein  rock  two  feet  deep,  from  which  I  got  specimenti. 
I  then  uncovered  the  rock  one  hundre<i  feet  back  from  the  bank  and  found  the  vein  covered 
over  with  a  foot  of  sandy  loam.     My  men  uncovered  the  vein  from  wall  to  wall,  and  I  found 
it  to  be  35  feet  wide.     The  course  N.  w.  20"  w.  and  at  an  angle  of  Go''  e.     In  tracing  the  vein 
south   I  found  it  to  be  deeply  covered  with  soil.     The  rock  gradually  rises  in  going  back 
from  the  river,  and  at  303  yards  is  about  20  feet  abow  the  water  level  of  the  river. 

"  When  Mr.  Borron  explored  Big  river  in  1886  he  thought  that  the  rock  in  the  riv.-r  wm 
a  boulder,  from  which  he  got  his  specimen.  But  I  found  it  to  be  part  of  th«'  vein,  15  feet  Trnoing  the 
wide  and  two  feet  above  the  water.  It  crosses  one-third  of  the  river  on  the  fcouth  side  about  dep  ^tit. 
200  yards  up  stream.  The  river  here  takes  a  bend  to  thf  south  and  c<uues  back  on  itself,  so 
that  in  following  the  course  of  the  vein  on  the  north  side  it  cuts  across  this  point  of  land^ 
which  is  a  drift  soil.  I  could  not  uncover  the  vein,  as  the  water  soaked  through  the  ground 
and  made  uncovermg  impossible.  However  in  following  up  the  course  I  found  th.«  vein  to 
crop  out  at  the  foot  of  the  rapid  on  the  south  side  of  the  west  branch,  at  the  forks  of  the 
river  half  a  mile  northwest  from  the  place  where  I  had  been  working.  Here  the  rock  ia 
deeply  covered  with  a  stiff  clay.  I  got  the  men  to  clean  (»ff  the  part  of  the  vein  and  took 
what  specimens  I  could  break  off  with  my  pick  hammer.  From  the  surface  the  pyrites  at 
this  place  does  not  look  as  good  as  at  the  lower  place,  alth<.ugh  I  am  (juite  sure  it  is  the  same 
vein.  The  rock  is  so  deeply  covered  with  a  clay  soil  that  I  could  not  follow  it  any  farther, 
but  no  doubt  it  continues  on  for  a  much  farther  distance  northward.  In  following  up  some 
800  or  400  yards,  I  found  that  the  country  rock  took  a  change,  l>«'ing  on  the  west  side  of  the 
vein  Laurentian,  while  on  the  east  side  and  all  the  way  down  the  river  to  the  first  r.ii.M  it  is 
a  slate,  what  I  take  to  bo  a  Huron ian. 
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Timber  and 
forest  fires. 


Magnetic  iron 
ore. 


A  large  vein 
at  Split  Rock 
rapid. 


Use  of  iron 
pyrites  in 
manufactures. 


"The  timber  on  Big  river  is  chiefly  black  spruce  and  tamarac,  and  the  soil  clay  loam. 
One  thing  I  noticed  is  that  the  Indians  who  hunt  on  this  river  are  careful  with  regard  to 
fires,  as  the  country  as  far  as  I  could  see  has  not  been  run  over  by  forest  fires,  whereas  on  the 
Opazatika  river  as  far  as  I  could  see  from  the  river,  the  country  was  all  run  over  with  fire 
gome  four  or  five  years  ago. 

*'  After  picking  up  my  specimens  I  started  on  20th  August  back  up  the  Opazatika  river, 
examining  the  rocks  as  I  came  along,  but  could  not  find  where  the  pyrites  bed  on  Big  river 
crosses  the  Opazatika.  The  water  in  the  river  is  deep  and  no  rocks  could  be  seen  or  found, 
not  even  in  the  river  bed.  But  coming  up  the  Sawbill  falls  I  found  that  the  rock  which 
forms  this  falls  is  Laurentian  gray  granite,  and  the  same  continues  all  the  way  up  to  the 
Sharp  Rock  rapid.  At  this  rapid  the  rock  changes  to  Huronian  slate.  The  distance  from 
Sawbill  falls  to  the  Sharp  Rock  rapid  is  nine  miles,  showing  this  Laurentian  band  to  be  of 
about  that  width.  It  runs  out  to  a  point  southward,  and  the  Huronian  rock  to  a  point 
northward.  The  Laurentian  granite  is  again  met  with  at  the  west  end  of  Opazatika  lake 
and  follows  up  the  river.  At  the  head  of  the  first  rapid  met  with  in  going  down  the  river 
there  is  a  diorite  dike  about  fifty  feet  wide,  running  northeast  and  dipping  south.  On  the 
south  side  of  this  dike  is  a  large  vein  of  magnetic  iron  running  the  same  course  as  the  dike. 
I  did  net  examine  this  deposit,  as  I  had  no  provisions  to  allow  me  time  to  do  so.  I  was 
informed  by  the  Indian  guide  that  it  is  traceable  for  a  long  distance  on  the  north  side  of  the 
river. 

"  Coming  up  to  the  Split  Rock  rapid,  I  observed  the  rock  to  be  discolored  and  covered 
with  iron  rust.  I  found  it  to  be  a  large  bed  of  iron  and  arsenical  pyrites,  from  which  I  took 
specimens.  I  put  two  shots  in  on  the  vein  and  found  it  to  be  fifteen  feet  in  width.  It  crosses 
the  river  at  the  foot  of  the  rapids  and  dips  60°  east.  I  followed  the  vein  southward  200  yards 
with  no  change  ;  it  looks  very  promising,  and  I  think  would  pay  to  test  for  gold.  The  vein 
is  traceable  for  a  long  distance  on  the  north  side  of  the  river  also ;  and  as  the  rocks  are  not 
covered  with  soil  the  vein  is  easily  got  at."  4 

Iron  pyrites  when  in  large  bodies,  such  as  described  by  Driver  in  the 
foregoing  report,  if  not  too  much  mixed  with  quartz  or  other  gangue  matter, 
is  valuable.  Very  great  quantities  of  it  are  used  at  what  are  known  as  alkali 
works  in  Great  Britain  and  elsewhere.  It  is  employed  by  alkali  manufdc- 
turers  on  account  of  the  large  proportion  of  sulphur  it  contains,  and  as  a  sub- 
stitute for  Sicilian  sulphur.  If  not  immediately,  pyrites  cannot  fail  in  the 
near  future  to  become  valuable  on  this  continent,  and  will  ultimitely  be 
required  for  alkali  works  in  our  own  Province  of  Ontario,  which  possessfts 
all  the  elements  necessary  for  the  successful  manufacture  of  the  products  of 
such  works.  The  more  important  of  these  products  are  sulphuric  acid  or  oil 
of  vitro),  muriatic  acid,  soda,  soda-ash  and  bleachiog  powder  (chloride  of  lime). 
All  these  articles  are  extensively  required  and  employed  in  many  of  the  most 
important  arts   and    manufactures,   such   a^   bleaching,   glass-making,    paper 

4  A  number  of  the  samples  of  rock  and  ore  collected  by  John  Driver  were  submitted  to 
Dr.  Coleman  of  the  School  of  Practical  Science,  two  of  which  he  examined  under  the  micro- 
scope and  five  of  which  were  assayed  under  his  direction  by  Mr.  W".  E.  Boustead. 

A  sample  from  Sawbill  falls  on  Opazatika  river  is  described  as  "a  medium  grained  gneisa 
or  granite,  light  gray  in  color,  with  a  somewhat  schistosfi  look.  Under  the  microscope  it 
proves  to  consist  chiefly  of  quartz,  orthoclase,  plaafioclase  and  biotite,  with  a  little  secondary 
epidote."  Another  sample  from  the  same  locality  is  "a  somewhat  schistose  fine  grained  gneiss, 
with  bands  of  gray  and  brownish  red.  It  consists  of  quartz,  much  weathered  felspar  and 
hornblende."    Following  are  the  results  obtained  by  Mr.  Boustead  : 

Sample  from  Opazatika  lake.  Massive  iron  pyrites,  with  some  intermixed  quartz.  Contains  neither 
silver  nor  gold. 

Sample  from  Split  Rock,  Missinaibi  river.  Schisto.se  rock  impregnated  with  pyrrhotite,  very  much 
weathered.     Contains  a  slight  trace  of  gold. 

Sample  from  foot-wall  of  pyrites  vein  at  Split  Rock.  (Quartz  somewhat  stained  with  ox'ide  of  iron  and 
carrying  iron  pyrites.     Contains  neither  silver  nor  gold. 

Sample  said  to  ha  from  vein  at  Split  Rock  rapids.  Quartz  with  felspar,  iron  pyrites  and  molybdenite, 
stained  with  oxide  of  iron.     Contains  a  slight  trace  of  gold. 

Pyrites  from  Split  Rock  rapids,  Massive  pyrrhotite  with  inttrmixeJ  (idartz.  Assayed  for  nickel  and 
found  to  contain  none. 
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pulp,  baking  powder,  and  others  too  numerous  to  mention.  The  materials 
most  essential  are  salt,  lime  and  sulphur  or  pyrites.  Fuel  and  labor  ot 
coarse  are  important  factors.  In  most  if  not  all  these  respects  our  Province 
is  very  favorably  situated  in  regard  to  the  establishment  and  successful  opera- 
tion of  alkali  works.  The  residue  of  the  pyrites  after  sublimation  of  the 
sulphur  is  often  of  considerable  value,  containing,  as  it  frequently  does,  more 
or  less  gold,  silver  or  copper.  The  deposits  of  iron  pyrites  referred  to  are 
well  deserving  of  further  examination  with  a  view  to  determining  their  extent 
and  value. 

80MK    GENERAL     CONSIDERATIONS, 

The  labor,  time  and  money  the  prospector  expends  in  the  vain  search  for  t  ♦>»  »  t  f 
minerals  in  localities  where  there  is  little  if  any  proba^ilty  of  such  beinjij  pronjxMrtori', 
found,  is  simply  waste,  and  should  be  minimized  or  guarded  against  as  mu>  h 
as  possible.  Nor  is  it  in  the  interest  of  the  prospector  or  miner,  nor  yet  of 
the  Province  generally,  that  the  labor  and  capital  which  might  have  suthc*  d 
to  develop  the  mineral  resources  of  some  more  favored  section  of  the  Province 
or  profitably  employed  otherwise,  should  thus  be  literally  lost. 

There  are  many  who  fancy  that  if  the  capital  thus  expended  be  foreign 
capital  all  classes  must  be  benefited,  however  disastrous  the  results  may  be  virorkin(rm»'n 
to  foreign  investors.  The  writer  fails  to  see  it  in  that  light.  That  a  few 
individuals  may  benefit  by  expenditures  of  this  kind,  however  ill-advis* d 
and  unprofitable,  cannot  be  denied.  Employment  for  a  time  is  provided  for 
miners,  laborers  and  mechanics ;  a  convenient  market  for  some  kinds  of 
produce  may  encourage  settlement  and  farming  in  the  neighborhood  of  th<i 
mine — poor  though  the  soil  may  be;  stores  may  be  erected  and  churches  and 
school  houses  built,  and  most  likely  taverns  if  not  hotels.  But  these  seeming 
advantages  are  lost  when  the  collapse  comes,  as  it  surely  does  when  th" 
mine  shuts  down  and  operations  are  suspended. 

The  workingmen  who,  many  imagine,  would  be  most  generally  benefited 
are  not  infrequently  the  greatest  sufferers.  Unsteady  and  precarious  euiploy- 
ment  is  the  bane  of  the  workingman,  be  he  miner,  laborer  or  mechanic. 
These  men  have  for  the  most  part  probably  come  long  distances,  at  great 
expense,  in  the  hope  of  steady  employment.  They  must  now  go  elsewhere  to 
seek  and  possibly  be  unable  to  obtain  work  for  weeks  or  months.  If  they 
have  been  tempted  to  build  cottages  and  make  homes  for  themselves,  these 
must  be  abandoned  and  sacrificed.  Thus  the  apparent  advantage  of  a  few 
months' or  even  a  few  years'  employment  is  in  many  if  not  most  instance  8 
entirely  lost  by  those  who  are  supposed  to  be  benefited  the  most. 

Then  take  the  case  of  the  farmers  who  have  been  induced  to  settle  in 
the  vicinity  of  such  a  mine.  They  build  and  clear  and  fence,  and  for  a  time 
rejoice  in  a  good  market  for  their  produce.  But  the  farmer  like  the  working- 
man  is  doomed  to  suffer  disappointment,  if  not  positive  loss.  For  if  the  soil 
be  poor,  which  is  not  unlikely,  and  other  markets  remote  or  inaccessible, 
which  is  also  probable,  the  suspension  of  the  mine  compels  him  to  eitbrtt 
abandon  his  farm  and  all  his  improvements,  or  to  be  content  with  hard  work 

I  and  a  bare  sufficiency  of  the  necessaries  of  life. 


and  farmers. 


17    B.M. 
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It   may  be  contended  that  booms,  however   originated,   and    however 
disastrous  to  the  foreign  capitalists   who  may   be  induced  to  purchase   and 
The  influence    work  mines  of  little  or  no  promise,  may  nevertheless  be  of  great  advantage 
boc^s!"  to  *^®  Province  if  they  only  enable  the  Government  to   dispose   of   large 

quantities  of  wild  land  which  otherwise  might  not  be  sold  for  many  years. 
This  is  a  heresy  which  it  may  be  dangerous  to  combat,  and  difficult  to  dispel. 
But  when  we  consider,  as  we  should,  that  by  far  the  greater  part  of  the 
money  received  from  the  sale  of  mineral  lands  during  periods  of  excitement 
comes  out  of  the  pockets  of  our  own  people,  that  many  of  these  (who  were 
or  are  engaged  in  other  pursuits)  have  been  crippled  if  not  ruined  in  conse- 
quence, it  will,  the  writer  thinks,  be  admitted  that  it  is  at  least  doubtful 
whether  it  might  not  have  been  better  had  the  money  thus  locked  up  remained 
in  the  legitimate  business  of  the  unfortunate  speculators,  and  the  land  itself 
in  the  possession  of  the  Grown. 

While  prosperous  and  dividend-paying  mines  are  the  best  and  most  trust- 
worthy evidence  as  well  as  advertisement  of  the  mineral  resources  of  the 
Province,  and  sure  to  attract  capital  from  abroad,  so  on  the  other  hand 
repeated  failures  and  disasters  have  precisely  the  opposite  effect.  The  country 
in  which  this  occurs  cannot  fail  to  acquire,  sooner  or  later,  an  unfavorable 
reputation,  capital  will  seek  investment  elsewhere,  and  mining  claims  and 
properties  of  the  greatest  promise  will  fail  to  attract  it,  and  probably  remain 
undeveloped  for  many  years. 

Hence  it  is  important  that  the  Bureau  of  Mines  should  be  in  a  position 
to  direct  the  attention  alike  of  prospectors,  miners  and  capitalists  to  those 
parts  of  the  Province  which  in  the  opinion  of  practical  and  disinterested 
men  are  really  most  promising,  rather  than  to  those  less  promising  or 
altogether  worthless. 

Viewed  in  this  light  the  writer  hopes  that  the  work  of  last  season,  inter- 
rupted and  shortened  as  it  was  by  illness,  and  expended  on  what  for  the  most 
part  appears  to  be  an  unpromising  mineral  region,  may  still  be  of  greater  or 
less  value  to  the  Province,  and  to  those  interested  in  the  development  of  its 
mining  industry. 

Eespectfully  submitted, 

E.  B.  BORRON. 
Toronto,  March,  1896. 


SI  X  i   H    RK  PO  RT    OF 


THE  INSPECTOR  OF  MINES. 


REPORT  OF  THE  INSPECTOR. 


I 


To   THE   Director   of   the   Bureau   of   Mines: 

Sir, — I  have  the  honour  herewith  to  suomit  to  you  my  sixth   Annual  Letur  of 
Report  on  the  mines  of  the  Province  of  Ontario,  being  for  the  year  1895.         transmission. 

Several  classes  of  the  mines  have  been  lying  idle  during  the  year,  viz  : 
Iron,  silver,  copper  and  phosphate,  while  only  to  a  limited  extent  have  the 
mica  mines  been  worked.     Some  nickel  mines  were  also  closed  down. 

Your  extended  visit  to  the  mines  throughout  the  western  part  of  the 
Province,  the  account  of  which  will  appear  in  your  own  report,  rendered  it 
unnecessary  for  me  to  duplicate  their  inspection,  not  only  to  avoid  expendi- 
ture, but  especially  as  the  majority  of  these  luinea  were  not  being  worked  on 
an  extensive  scale  nor  at  great  depth.  These  causes  will  account  for  the 
limitation  of  the  present  report. 

The  recent  construction  of  the  large  iron  furnace  at  Hamilton,  which  ia 
now  in  full  blast,  will  in  all  probability  be  the  means  of  causing  some  of  the 
owners  of  large  iron  deposits  to  open  up  their  properties  with  the  prospect  of 
obtaining  this  market  for  their  ores. 

The  increased  activity  in  gold  mining  during  the  year  appears  unabated, 
and  was  attended  with  such  encouraging  redults  that  the  coming  season  may 
be  regarded  as  one  of  much  more  promise  than  any  former  one,  and  an 
increased  output  from  both  the  iron  and  gold  mines  may  be  expected. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

A.  SLAGHT, 
Waterford,  March  14,  1896.  Inspector. 


GOLD. 


The  Creighton  gold  mine  was  lying  idle  at  the  date  of  visit  to  the  creighton 
locality,  October  31st.  Mr.  J.  R.  Gordon,  who  had  the  former  charge  of  the  •^^i'*' 
mine,  informed  me  that  during  the  year  drilling  over  a  section  contiguous  to 
the  shaft  had  been  done  to  the  distance  of  1,500  feet.  Six  or  seven  bores 
had  b<  en  put  down  to  the  varying  depth  of  300  to  500  feet,  and  in  each  case 
the  auriferous  vein  was  intersected.  The  result  of  the  operations  has  been 
most  satisfactory,  placing  the  existence  of  a  large  deposit  of  gold  ore  beyond 
•contingency.  The  shaft  has  reached  the  depth  of  200  feet,  and  the  ore  is 
free  milling.  The  machinery  at  the  mine,  details  of  which  appeared  in  a 
former  report,  has  had  some  addition  made  as  required  for  use  and  the  whole 
plant  is  kept  in  a  carefully  protected  state.  It  is  expected  that  the  Company 
will  renew  operations  at  the  mine  at  an  early  period. 
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On  May  21st  the  Gordon  mine  was  visited.  It  is  situated  on  lot  6  on 
the  third  concession  of  Rathbun  township,  and  one  mile  south  of  Boland 
lake,  which  has  its  outlet  into  lake  Wahnipitae.  It  is  near  the  winter  road 
cut  out  by  the  Crystal  Gold  Mining  Company.  Four  men  were  engaged  in 
sinking  a  shaft  14  by  16  feet,  and  had  reached  a  depth  of  25  feet.  The  for- 
mation was  firm,  and  no  timbering  was  required.  Drilling  was  being  done 
by  hand  and  the  rock  lifted  by  windlass.  There  was  a  considerable  inflow  of 
water.  It  was  expected  to  reach  the  auriferous  quartz  rock  at  a  depth  of 
about  40  feet.  A  domicile  14  by  16  feet  ha«l  been  erected  for  cooking  and 
sleeping,  which,  with  a  blacksmith  shop  and  tent,  comprised  the  buildings.. 
Late  in  October  I  met  Mr.  Gordon  in  Sudbury,  and  he  informed  me  that  the 
shaft  had  been  continued  to  a  depth  of  40  feet,  and  the  property  had  been 
further  tested  by  the  use  of  a  diamond  drill ;  1 20  feet  east  of  the  shaft  a 
bore  had  been  put  down  at  the  angle  of  70°  on  the  dip  of  the  vein,  which 
had  been  tapped  at  the  depth  of  174  feet.  One  hundred  feet  further  east 
another  bore  had  cut  the  vein  at  about  the  same  depth.  Prospecting  had 
been  done  with  encouraging  results  on  several  other  properties  in  this  imme- 
diate vicinity  during  the  summer. 

The  Crystal  mine  is  on  location  W.D.  43  in  the  township  of  Rathbun, 
comprising  26  acres  held  in  fee  simple  by  the  Crystal  Gold  Mining  Company 
of  Rathbun.  Capital  stock,  $1,000,000,  in  shares  of  |100  each.  Hon.  Peter 
White  is  president,  and  Mr.  W.  R.  White  secretary- treasurer  ;  both  are  of 
Pembroke.  Gold  discovery  was  made  on  the  property  in  1892,  on  the  height 
of  land  between  lakes  Wahnapitae  and  Matagamasing.  The  first  discovery 
was  on  the  southeast  side  of  the  escarpment,  48  feet  below  the  entrance  into  the 
shaft.  Another  outcropping  was  found  on  the  top  of  the  hill,  and  a  vertical 
shaft  4  by  7  feet  was  sunk  on  this  vein,  following  it  down  36  feet,  when  the 
vein  left  the  shaft  with  a  dip  northeast.  The  shaft  was  continued  in  barren 
dibrite  to  the  total  depth  of  100  feet,  and  neatly  cribbed  to  near  the  bottom. 
A  northeast  drift  had  been  run  in  at  the  bottom  of  the  shaft  to  intersect  the 
vein,  and  had  been  extended  25  feet  at  the  date  of  my  inspection,  May  20th 
and  21st.  A  south  drift  at  the  bottom  of  the  shaft  had  been  run  in  10  feet, 
and  was  being  extended  with  a  view  of  tapping  the  vein  first  discovered. 
The  work  was  being  done  under  the  direction  of  Mr.  Rinaldo  McConnell,  of 
Mattawa,  managing  director,  and  Capt.  Allan  McDonald  had  charge  of  the 
mine  work  with  a  force  of  10  men  employed  on  day  shifts  only.  The  ladders 
were  placed  perpendicularly  in  the  part  of  the  shaft  walled  off  for  this  use. 
I  directed  that  they  be  changed  to  an  incline,  with  suitable  rests,  as  the 
regulations  in  the  Mines  Act  require.  The  rock  was  being  lifted  by  the  use 
of  a  horse  whim,  which  was  working  properly  and  provided  with  brakes,  etc. 
The  bucket  would  hold  about  half  a  ton.  Guide  timbers  were  being  put  in 
the  shaft  for  the  future  use  of  a  cage. 

The  shaft  house,  24  by  30  feet,  was  also  bein^  used  as  a  blacksmith 
shop,  which  I  advised  should  be  placed  in  another  building,  to  avoid  danger 
of  fire.  The  sleeping  camp  is  20  by  64  feet.  Office,  store  room  and  labora- 
tory are  under  one  roof.      Stabling,  hay  shed,  etc.,  are  also  provided.      The 
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whole  outtit  is  kept  in  a  neat  and  excellent  condition,  and  tlie  PCfnery 
is  picturesque  and  inviting.  Exceedingly  rich  specimens  of  gold  ore  are  found 
on  the  property. 

The  Mondoux  property  on  lot   5   in  the  fourth  concession   of  Rathbun  The  Mundoux 
had  been  opened   about  one   year  previous  to  my  visit,  on  May  2l8t,  by  an  -**"**• 
open  cut  8  by  20  feet  and  from   10  to   15  feet  in  width,  with  cross  cutting. 
Surface  stripping  had  extended  along  the  vein  for  GO  feet.     The  (juartz,  I 
was  informed,  showed  a  good  percentage  of  gold. 

The  Ledyard  mine  was  lying  idle  at  the  date  of  my   visit,  September  yr^^  i^duitni 
17th.     Mr.  W.  G.  Yeoman,  of  Toronto,  was  left  in  care  of  the  property  for  '^finf. 
the  owners.     Since  last  inspection  the  shaft  had  been  sunk  to  a  greater  depth 
of  15  feet,  making  total  depth  75  feet.     A  stope  on  the  vein  had  been  made  dJvfi'ifpj*,jent, 
at  the  first  level,  extending  25  feet  east  and  raised  to  the  surface.     All  the  w..rk. 
vein  matter  had  been  removed  between  the  hanging  and    toot  walls.     Th»» 
ladder-way  down  to  the  first  level  had  been  properly  walled  ot!'  from  the  part 
of  the  shaft  used  for  hoisting  the  ore.      A  new  Huntington  mill  liad  been  pu' 
in  in  place  of  the  old  one,  with   capacity  of   twenty   tons  daily.     The  mill 
building  had   been  strengthened   by  additional   sills  and   other  supports,  so 
that  it  is  now  well  fitted  to  stand  all  strain  of  machinery  when  in  o|>eration. 
No  other  changes  of   importance  have  been    made  since  the  former  report 
Work  had  been  conducted  at  intervals  during  the  early  part  of  the;  year  botli 
at  the  mine  and  mill,  but    has  been  suspended  since  the  middle  of    June. 
Early  in  December  last  the  management  of  the  mine  was  placed  in  the  hands 
of  Mr.  A.  S.  Brooks,  of  Marmora,  who  had  put  it  in  excellent  condition  for 
future  operations.     About  200  cords  of  wood  were  on  hand.     The  property 
has  been  well  looked  after  by  the  caretaker,  Mr.  Yeoman,  who  has  resided 
at  the  mine  since  work  was  discontinued. 

Mr.  Peter  Powers  was  doing  prospect  work  with  a  few  men  on  lot  14  in 

the  tenth  concession  of    Marmora,  comprising    100   acres,  on   which    he  has  Pro^jectins: 

'         r^  rr.1  I    '"  Marmora, 

taken  an  option  with  right  to  purchase  for  an  English  Company.     The  work 

on  September  18th  consisted  of  several  open  cuts  along  the  vein  to  the  deptli 

of  a  few  feet,  exposing  ore  of  free  gold,  apparently  of  excellent  richness. 

Mr.  Donald  Clark  of  Marmoia  has  opened  a  property  adjoining  the 
Deloro  mine,  owned  by  the  Canada  Consolidated  Company.  A  shaft  has 
been  sunk  30  feet,  opening  the  vein  to  5  feet  in  width.  Fine  specimens  of  ore 
have  been  taken  from  the  bottom  of  the  shaft.  An  option  with  right  to  pur- 
chase has  been  taken  on  5  acres. 

On  September  18th  I  met  Mr.  H.  E.  Lawson,  M.E.,  at  Malone,  who 
was  then  engaged  in  treating  100  tons  of  mispickel  ore  for  the  Crescent  (Jold 
Mining  Company  of  Montreal  as  a  test  to  determine  future  operations.  The  yfaione  Mine 
ore  was  obtained  from  a  shaft  which  had  been  sunk  to  the  depth  of  60  feet 
on  the  southeast  half  of  lot  6  in  the  eighth  concession  of  Marmora,  being 
about  five  miles  south  of  Malone.  The  company  hold  an  option  on  the  pro- 
perty, and  should  the  test  prove  satisfactory  the  mill  at  Malone  may  be 
removed  to  the  mine  and  active  mining  carried  on.  The  mine  was  lying  idle 
meantime.     The  value  of  the  gold  ore  being  tested  was  about  812  per  ton  as 
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by  mill  run.  The  chlorination  process  was  being  adopted  for  the  extraction 
of  the  gold  only.  The  pulverized  ore  was  roasted  in  a  reverberatory  furnace, 
which  had  been  temporarily  constructed  for  the  test.  It  was  then  treated 
in  tubs  with  a  current  of  chlorine  gas.  The  chloride  is  leached  out  in  the 
tubs  with  water  and  the  gold  precipitated  as  metal  by  the  addition  of  iron 
r:"lphates.  The  precipitate  of  gold  collected  and  melted  was  said  to  give  a 
yield  of  about  98  per  cent,  of  gold.  The  test  was  not  completed  at  the  date 
of  my  visit,  but  I  understand  that  it  has  proved  satisfactory  to  the  company 
and  that  extensive  operations  will  be  carried  on  as  soon  as  the  spring  time 
will  admit. 

The  Deloro  mine  is  out  one  mile  from  Marmora  station  on  the  Central 
Ontario  Railway,  and  is  owned  by  the  Canadian  Consolidated  Mining  Com- 
pany. In  September  I  met  on  the  property  Mr.  Thomas  Benfield,  of  Newark, 
N.  J.,  in  company  with  Mr.  Alfred  I.  G.  Swinney,  of  London,  England,  and 
Mr.  R.  H.  Harland,  public  analyst  to  the  Greenwood  Board  of  Works,  whose 
laboratory  is  at  37  Lombard  St.,  London,  E.  C.,  specialists,  who  were  examin- 
ing the  mine  and  making  tests  of  the  value  of  the  ores.  Mr.  Benfield 
informed  me  that  he  had  recently  taken  a  lease  on  royalty  of  the  property 
from  Messrs.  Stephens  and  Newberry  of  Detroit  for  a  period  of  twenty 
years,  and  should  the  examination  of  the  ore  prove  sufficiently  satisfactory 
the  mine  would  be  vigorously  worked  on  a  large  scale.  Mr.  Benfield,  with 
his  friends,  intended  to  remain  some  time  in  testing  Hlie  property  and  also  to 
examine  other  producing  mines  with  a  view  of  purcJFase.  In  a  recent  letter 
from  Mr.  D.  Clark,  of  Marmora,  he  says  :  "  Mr.  Benfield  has  bonded  some 
6,000  acres  of  land  in  this  township  with  the  intention  of  prospecting  and 
testing  them  during  the  coming  summer." 

On  September  18th  I  visited  the  Bannockburn  mine,  which  is  on  lot  28, 
in  the  fifth  concession  of  Madoc,  near  the  station  of  Bannockburn,  on  the 
Central  Ontario  Railway.  The  village  at  the  station  of  the  same  name  con- 
tains a  population  of  from  150  to  200,  with  about  40  residences,  a  hotel,  two 
stores,  schoolhouse,  etc.  The  discovery  of  this  mine  was  made  several  years 
ago,  and  a  considerable  amount  of  development  work  was  done  on  it,  together 
with  the  erection  of  a  ten-stamp  mill  and  an  outfit  for  treating  the  ore.  Soon 
after  all  operations  ceased  until  August,  1894,  when  the  property  was  leased 
w.^'^  the  option  to  purchase  by  Messrs,  F.  Straith  Miller,  of  Toronto,  and  F. 
S.  ^^Dchot,  of  Buckingham,  Qae.  Mr.  Miller  immediately  took  charge 
of  developing  the  mine,  and  the  work  has  steadily  progressed  with  favorable 
results,  with  the  exception  of  three  months  suspension  during  the  winter. 
He  also  refitted  the  mill,  which  is  well  supplied  with  water,  as  it  is  built  on 
the  bank  of  the  Moira  river  within  a  quarter  of  a  mile  of  the  station  ;  the 
workings  at  the  mine  are  about  300  yards  from  the  mill,  with  an  excellent 
road  over  which  to  haul  the  ore.  The  work  at  this  date  consists  of  stripping 
the  vein  and  blowing  it  open  for  700  feet  and  sinking  four  shafts  at  different 
points  of  the  respective  depths  of  26,  30,  45  and  30  feet.  In  the  deepest  shaft, 
32  feet  down  from  surface,  a  drift  6  by  7  feet  has  been  driven  in  west  17 
feet;    the  main  opening  is  north  and  south.     Several  minor  shafts  or  pita 
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have  been  sunk  along  the  workings  to  the  depth  of  a  few  feet.     The  vein 

which  consists  of  three  main  stringers  in  a  hand  or  fissure  of  micaceous  and 

calc  schists,  has  been  exposed  to  an  unbroken  length  of  700  feet.      It  is  also 

Accompanied  by  a  granitic  band  which  alternates  with  diorite  and  forms  a  foot 

wall   of  the   fissure,  the   hanging   wall    being   more  or   less  of  mica  and  calc 

jchists      Between  the  stringers  bands  of  schist  rock  are  met,  which  cut  out  as 

the  bands  come  together  and  meet  again  as  greater  depth  is  attained.      In 

sinking,  several  of  the  stringers  are  already  united  and  become  auriferous  as 

they  join  the  western  vein.     The  veins  of  small   width   at  surface  invariably 

increase  as  they  go  down  and  form  one  vein  of  auriferous  quartz  along  the 

entire  length  of  700  feet  of  working.     From  the  surface  to  the  deepest  work-  i,    , 

"    ^  ~  Kicn  m  eci- 

ings  gold  is  found  by  panning,  and  is  visible  in  the  quartz,  and  numerous  n^«n»  '»f  orn. 
spejimens  were  shown  to  me  some  of  which  contained  several  dollars  worth 
of  gold.  A  single  specimen  taken  from  the  north  pit  contained  SIT)  worth, 
and  some  from  the  Lee  pit  were  of  much  greater  value.  In  the  south  pit 
specimens  are  found  varying  from  $1  to  $8.  Numerous  assays  have  shown 
the  exceeding  richness  of  the  deposit. 

The  ten-stamp  mill  has  been  recently  refitted  at  a  cost  of  several  thou-  Machinery 
sand  dollars.  The  machinery  consists  of  a  boiler  75  h.  p.,  engine  60  h.  p.,  =^"^  b^i^^^^'K"- 
manufactured  by  G.  I.  Brown  tk  Co.  of  Belleville,  Cook's  amalgamator,  copper 
plates,  six  grinding  and  settling  pans,  two  Frue  vanners,  one  componite  roast- 
ing furnace  which  may  be  used  either  for  roasting  sulphuret  ores  or  the 
treatment  of  lead  ores.  The  mill  is  40  by  60  feet,  with  a  lean-to,  a  boiler 
room,  blacksmith  shop,  etc.  The  mill  has  only  as  yet  been  operated  on 
samples.     About  100  tons  of  various  grades  of  ore  have  been  treated. 

A  force  of  10  men  was  employed    at  the  date  of  my  inppection.     It  has  Workmen, 
varied  nowever  from   10  to   16  laborers      The   works    both  at  the  mine  and 
mill  were  in  a  safe  condition  for  the  workmen  and  apparently  were  conducted 
with  care  and  economy. 

Dr.  H.  N.  Coutlee,  whom  I  met  at  Sharhot  Lake  station,  September  16th,  Pro8|>ectiufr  in 
informed  me  that  he  had  done  prospecting  for  gold  on  a  property  in  Oao  with  ^""  township, 
good    showing.       Assay  tests  had  given  from   2  oz.   down  to  a    trace.     Six 
men  were  employed,  and  the  workings  had  reached  a  depth  o£  15  feet.     The 
location  is  within  2  miles  of  Oso  station,  on  the  Kingston  S:  Pembroke  Rail- 
way. 

The  McGown  mine,  which  was  described  in  last  annual  report  by  Dr.  McGown 
Coleman,  was  visited  early  in  November.  An  open  cut  had  been  made  at  *"'' 
the  base  of  the  escarpment  for  the  distance  of  40  yards  and  ahout  .")  foet  in 
width,  and  varying  from  2  to  5  feet  in  depth,  exposing  the  vein  for  the  entire 
length.  Two  hundred  yards  southeast  from  this  working  another  opening  had 
been  made  for  some  distance,  showing  the  vein,  and  rich  specimens  of  gold 
ore  had  been  obtained,  some  of  which  were  also  rich  in  copper.  Several  tine 
specimens  were  shown  to  me,  and  it  was  stated  that  some  recent  assays  made 
by  Professor  Heys  of  Toronto  gave  830  per  ton  in  gold  and  in  copper  60  to 
80  per  cent.  The  vein  matter  is  about  5  feet  in  width  and  has  been  traced 
by  surface  cuttings  for  the  distance  of  three-quarters  of  a  mile. 
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Empress  Mine.  Peter   McKellar  of  Fort  William   informs  me  that  the  discovery  and 

development  of  the  McKellar  gold  lode  near  Jackfish  bay,  lake  Superior,  last 
summer  promises  to  be  one  of  the  most  valuable  finds  in  the  district.  The 
vein  is  very  large,  10  to  40  feet  wide,  and  continuous  for  a  long  distance  along 
its  course.  It  has  been  opened  out  by  cross  cuts  on  three  diflFerent  half-mile 
square  locations.  The  vein  traverses  the  Huronian  green  schists  near  intru- 
sive syenite^  and  consists  of  quartz  associated  with  what  appears  to  be  talc 
schist.  Both  the  quartz  and  schists  are  well  mineralized  with  the  auriferous 
sulphides,  or  iron,  copper  and  lead.  Free  gold  is  present  through  the  ore, 
and  some  of  it  is  remarkably  coarse.  Although  comparatively  little  work 
has  been  done  on  the  vein,  it  has  yielded  hundreds  of  the  finest  gold  speci- 
mens that  have  ever  been  produced  in  the  district.  Quartz  veins  in  the 
locality  were  known  to  carry  gold  for  many  years ;  and  now  after  this  valu- 
able discovery  it  will  be  a  great  field  for  the  explorer,  as  the  formation  is  of 

A  compaDy      large  extent  in  the  vicinity.     A  local  chartered  company  has  been  formed 

organized,  and  ^^rith  capital  stock  of  $100,000  in  20,000  shares  of  $6  each  :  $20,000  working 
amillm course        ,        ^  .  ^  ■*-      j  & 

of  erection.       capital  has  been  raised.     Work  has  been  in  progress  since  the  beginning  of 

December  last  on  one  of  the  locations,  E,569,  under  the  direction  of  Mr.  Wm. 

M.  Caldwell,  building  roads,  houses,  etc.     Mr.  J.  T.   Home  is  manager,  and 

he  has  purchased  a  ten-stamp  mill  with  copper  plates  and  Frue  concentrators 

of  the  latest  improved  style  from  Fraser  &  Chalmers  of  Chicago.     The  mill 

is  in  course  of  erection,  and  is  expected  to  be  in  operation  by  the  latter  part 

of  April  next.     Mining  has  been  commenced  on  two  shafts.     One  of  the  great 

advantages  of  this  lode  is  that  there  will  be  no  lack  of  ore  for  the  mill,  as  it 

can  be  quarried  from  ledges  10  to  40  feet  in  width.     Mr.  McKellar  says  : 

"  We  ran  1,800  lb.  of  the  common  ore  through  the  McKellar  pulverizer  at 

Fort  William.     The  amalgam  caught  gave  a  gold  button  weighing  11  dwt. 

The  tailings  are  rich,  but  on  account  of  the  frost  I  was  unable  to  sample  them. 

I  panned  and  assayed  some  of  the  concentrates,  and  they  gave  $225  to  the 

ton." 

Permanency  In  reply  to  an  inquiry  made  of  Mr.  McKellar  regarding  the  depth  of  the 

of  gold-bear-     ^  ^  deposits  in  the  western  districts  of  the  Province,  he  writes  :  "  In  western 
ing  veins  m  ^  *  ^ 

the  Huronian  Algoma  within  the  last  year  there  has  been  a  great  improvement  in  mining, 

jTOclcs  of 

western  with  a  considerable  increase  of  ore  of  the  gold  milling  capacity.     The  good 

Algoma.  results  of  the  deeper  mining  is  beginning  to  establish  confidence  in  our  gold 

mines.     The  Sultana  mine  is  working  below  the  200 -foot  level,  and  is  yielding 

much  better  results  than  when  working  on  surface  ores.     The  gold  bricks 

from  the  weekly  mill  runs  this  winter  are  $2,000  to  $3,000  each,  much  larger 

than  formerly.     Letters  lately  received  from  the  Foley  developments  on  the 

Weigand  gold  lode,  Shoal  lake,  state  that  the  shaft  is  down  nearly  150  feet, 

and  that  the  vein  is  larger  and  richer  in  free  gold  than  it  was  at  the  surface. 

The  richest  gold  ores  taken  out  of  the  Huronian  mine  were  taken  from  the 

lower  workings  at  a  depth  of  100  feet,  the  samples  sent  to  the  Colonial  and 

Indian  Exhibition,  London,  1886.     These  are  some  of  the  proofs  that  go   to 

show  that  the  gold  lodes  in  the  Huronian  rocks,  which  are  so  extensively 

developed  in  the  district,  can  be  relied  on  for  permanency  here  as  well  as  in 

other  great  gold  fields." 
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SILVER. 

Mr.  P.  McKellar  writes  of  recent  date  :  "  At  Pays  Plat  river,  Nipi^on 
bay,  about  25  to  30  miles  west  of  the  Empress  gold  mine  on  Jackiish  bay,  a  silver  at  Pay* 
silver  discovery  was  made  in  the  fall  of  1895  by  Mr.  J.  Weiden  of  Fort  ^^^*- 
William  which  promises  to  be  a  valuable  find.  The  vein  is  reported  by 
reliable  parties  who  have  seen  it  to  be  enclosed  in  archjcan  rocks,  to  be  4  to  6 
feet  wide,  and  to  continue  for  a  long  distance."  Samples  of  the  ore,  Mr- 
McKellar  states,  would  average  two  or  three  thousand  ounces  of  silver  to  the 
ton.  It  resembles  the  bonanza  ores  of  the  Thunder  Bay  silver  mines.  The 
silver,  both  native  and  glance,  with  some  galena  and  copper  and  iron  pyrites,  is 
disseminated  through  a  veinstone  which  is  largely  fluor  spar.  In  view  of  the 
character  of  the  vein,  the  enclosing  rock  formation,  and  its  proximity  to  the 
great  lake  Superior  trough,  it  is  considered  significant.  If  it  proves  a  valu- 
able lode,  as  the  showing  indicates,  it  will  no  doubt  encourage  the  working 
of  many  of  the  Thunder  Bay  silver  mines  to  greater  depths.  A  large  number 
of  locations  have  been  surveyed  and  taken  up  on  this  vein,  and  much  mining 
activity  is  expected  when  the  navigation  opens. 


COPPER   AND   NICKEL. 

At  the  date  of  my  first  visit  of  the  present  jyear  to  the  Copper  Oliff 
mine,  May  16th,  work  was  being  vigorously  carried  on  both  in  the  mine  and  j^^J^/ 
at  the  smelters  under  the  continued  general  management  of  Mr.  James  Mc- 
Arthur,  whose  unremitting  attention  is  given  to  every  department  of  the 
work.  The  roast  yards  are  managed  by  Messrs.  Trist  <t  McKinnon,  the  con-  . 
tractors  for  roasting  and  delivering  the  ore  at  the  smelters.  A  couple  of  days 
were  fully  employed  in  looking  over  the  whole  of  the  operations,  both  under- 
ground and  outside  work. 

Considerable  work  had  been  done  in  the  mine  since  my  last  entry  in  the 
Inspector's  Book.     The  new  shaft  had  been  suck  to  a  depth  of  58  feet  below  ,,'Jninif  opera- 

the  former  measurements,  making  a  total  distance  of  93  feet  on  the  incline  tions  hinoe  the 

"^  ^  previous 

between  the  seventh  and  ei<:;hth  levels.     It  had  also  been  continued  from  the  mnpection. 

eighth  to  the  ninth  level,  at  the  same  incline,  a  distance  of  72  feet.  It  had 
then  been  extended  down  below  the  ninth  level  8  feet,  making  a  total  depth 
from  the  point  where  it  intersects  the  old  shaft  at  the  third  level  on  the 
incline  of  77J^  of  384  feet,  and  a  total  depth  from  surface  on  the  incline  of 
657  feet.  The  shaft  was  neatly  and  securely  timbered  and  fitted  for  use  to 
the  bottom  ;  ore  hoisting  was  being  constantly  done  through  it.  The  exten- 
sive stope  referred  to  as  the  last  item  in  the  former  report  has  been  continued 
from  the  sixth  to  the  seventh  level,  and  the  principal  part  of  the  ore  removed 
between  these  levels.  In  the  seventh  level,  80  feet  south  from  the  new  shaft, 
a  vertical  winze  6  by  8  feet  had  been  sunk  in  the  ore  body  to  the  eighth 
level.  In  the  eighth  level  a  drift  had  been  run  in  south  from  the  shaft  100 
feet  to  the  winze  and  a  short  distance  beyond.  At  75  feet  from  the  shaft 
the  ore  body  was  reached.  Thirty  feet  below  the  tioor  of  the  seventh  level 
a  stope  was  being  opened  in   the   winze.     A  stope   was   also   worked   in  the 


2G8 


eighth  level  drift  at  a  point  where  the  ore  was  intersected,  28  by  57  feet  with 
a  rise  of  15  feet.  In  the  ninth  level  a  drift  south  from  the  shaft  had  been 
extended  100  feet  to  the  ore  deposit,  and  about  25  tons  of  ore  had  been  taken 
out  at  this  date.  The  mine  was  safely  protected,  and  the  work  was  being 
done  systematically  and  apparently  with  care.  From  60  to  70  men  were 
employed  in  the  mine  and  about  200  tons  of  ore  were  lifted  per  diem  on  the 
day  and  night  shifts. 

The  trestle  railway  track  over  which  the  ore.  with  other  supplies  of 
Outside  work,  material  for  the  furnaces  is  hauled,  bad  undergone  material  improvement. 
For  the  distance  of  800  feet  it  had  been  supplied  with  additional  substantial 
plumb  and  buttress  posts ;  800  new  ties  had  been  put  on  with  new  flooring. 
At  other  places  where  required  new  timbers  had  been  put  in  place,  making 
the  whole  of  the  elevated  track  strong  and  safe.  While  examining  the 
trestle  work  in  company  with  the  manager  a  train  of  nine  loaded  cars  passed 
over  it,  the  net  weight  of  ore  being  not  less  than  160  tons,  while  the  gross 
weight  of  cars,  locomotive,  water,  etc.,  would  be  fully  130  tons,  making  a 
total  strain  of  290  tons,  and  although  the  train  was  moving  at  a  fair  rate  of 
of  speed  there  was  but  a  slight  tremor  and  no  indications  of  weakness.  A 
simple  device  is  adopted  as  a  gnal  against  accident  to  persons  riding 
on  the  top  of  cars  while  passing  ^der  bridges  or  overhead  staging.  Short 
pieces  of  cord  are  suspended  across .  ^  track  at  some  distance  from  the  place 
of  danger,  which  may  be  felt  by  the  party  exposed.  Casks  filled  with  water 
are  placed  along  the  elevated  track  as  a  protection  against  fire. 

A  pump  of  8-inch  discharge  and  capacity  of  750  gallons  per  minute 
Water  supplyi  supplies  all  the  water  for  the  furnaces  and  smelting  works,  by  lifting  it  a 
distance  of  1,000  feet  with  elevation  of  50  feet  to  a  large  reservoir  which 
feeds  every  department  of  the  smelters.  The  water  passes  through  a  fine 
screen  to  exclude  all  impurities  before  entering  the  pump.  Under  the  same 
neat  covering  an  auxiliary  pump  of  300  gallons  per  minute  is  kept  in  readiness 
for  use  in  case  of  tempory  failure  of  working  pump,  or  when  the  same  requires 
repairs.  Ample  provision  is  made  to  protect  the  buildings  against  fire  by 
a  plentiful  supply  of  hose  and  several  hydrants  attached  to  the  large  water 
pipe. 

Both  smelters,  which  were  in  good  condition,  were  kept  constantly 
The  smelters,  running  (except  in  case  of  temporary  stoppage  for  repairs)  and  were  treating 
the  usual  quantity  of  ore.  The  slag  runs  out  in  a  continuous  stream 
through  the  spout  and  is  emptied  into  the  large  water  tank  outside  the 
building ;  thence  it  is  lifted  in  its  granulated  state  by  chain  elevators  and 
dumped  into  tram  cars  and  run  over  enclosed  elevated  tracks  to  the  huge 
waste  heaps.  Since  my  former  report  another  chain  elevator  plant  has  been 
added,  and  it  is  estimated  that  at  least  200,000  tons  of  slag  have  accumulated. 

Machinery  ^^^  *'^®    machinery  including  the  two   boilers  and  two  engines  at  the 

smelting  works,  and  the    same  number    at    the  mine,  as  well  as  the  com- 
pressor, was  in  excellent  running  order. 

A  supply  of  10,000  cords  of  wood  was  on  hand  ;  a  couple  of  thousand 
tons  of  coke  and  a  quantity  of  coal. 
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The  roast  yard  was  under  the  direction  of  Messrs.  Trist   it  McKinnon,  RoastinK 
the  contractors,   who  received    the  ore  on    the  cars,   place    it  on  the  roast  ^^*  "'"*'• 
beds,  calcine  it,  and  deliver    it    at  the  smelters.     Time  is  allowed    for  the 
roast  heaps    to  cool    befcre   being  broken  up  for  removal    to  the  smelters. 
About  20,000  tons  of  roasted  ore  and  6,000  tons  in  the  raw  state  were  on 
hand.     The  work  on  the  roast  }ard  was  apparently  being  done  with  care. 

The  entire  force  employed  by  the  Company  and  at  the  roast  yards  would  Kmploy<» 
exceed  300  laborers.      The  sanitary  arrangements  were  carefully  looked  after, 
and  the  public  school  under  two  eflBcient  teachers  was  well  sustained.      Reli- 
gious   services    are   conducted   every    Sabbath,    and  a  good  Sabbath -school 
maintained. 

On  October  30th  and  November  Ist  I  again  made  a  careful  inspection  of  Second* 

the  Copper  Cliff  mine  and  was  pleased  to  find  the  work  in  good  shape.      At  '^'P^^^'on. 

this  date  the  principal  part  of  the  work  in  the  mine   was  being  done   in  the 

eight    and   ninth  levels.      In  the  eight  level  there  had  been  an  advance  in 

length  43  feet,  making  the  total  length    of  stope   100  feet.     The  width  had 

•  1  L    r /»    *  Pr(i(fre«ii  of 

been  extended  28  feet,   making  total  width  56  feet,   with  an   additional   rist;  workin^B  in 

of  45  feet,  or  a  total  elevation  at  the  highest  point  of  about  GO  feet.      In  the  ^^*  ™'^ 

ninth   level  nearly  all  was  new  work  excepting   the   drift.      The  length  of 

stope    was  85  feet,  width   31  feet,  and  elevation  about  50  feet.     Partitions 

and   doors  had  been  placed    in  the  third,  fourth,  fifth,    sixth    and    seventh 

levels,  walling  off  the  irregular  currents  of  air  and  securing  better  ventilation 

in  the  eight  and  ninth  levels,  especially  in  the  former.      A  winze  was  required 

to  be  put  through  from  the  eighth  to  the  ninth  level  to  insure  good  air.     The 

captain  said   that  this  would  be  done  at  an   early  date.      A  4-inch  air  pipe 

extends  from  the  third  down  to  the  ninth  level,  through  which  the  compressed 

air  passes,  supplying  power  for  the  drills  and  pumps  and  aiding  in  ventilation. 

All  approaches  to  the  shaft  were  protected  by  railing.      An  excellent  system  Signalling-. 

of  signalling  has  been  adopted  for  the  safety  of  the  men    and    mine,  and    the 

printed    rules   signed    by  the  general    manager  and  captain  of  the  mine  have 

been  posted    up    in    conspicuous    places.     The    following    notice    is    affixed 

thereto  : 

"Anyone  found  violating  this  law  will  be  discharged  from  the  Company's 
employ." 

Capt.  Henry  Davis  has  the  direction    of    the    work   in    this  as  well  as  in  offic«rH  <.f  the 
the  Stobie  mine  ;   Mr.  John  Greer  is  the  master  mechanic.      Both  are  required  '">"<*• 
to  make  daily   reports   of  any  defects,  repairs,  improvements  or  other  needful 
matters,  the  entry  of  which  is  recorded  in  a  book  kept  for  this  purpose.      The 
same  applies  to  the  trimming  of  walls,  etc   in  the  mine. 

The  rock  house  was   in  good  shape.     Two  new  cables  for  lifting  ore  had  PorW  houecL 
just  been  supplied  in   place   of  old    ones   and  two  additional  automatic  steam 
whistle  signals  to  give  warning  of  skip  dumps  were  being  put  up.     The  gongi 
were  also  retained. 

The  boilers  were  properly  supplied  with  water  and  steam  guages  and  safety  Machinery, 
valves,  which  were  kept  in  good  order.     The  engines,  compressed   drums  and 
all  machinery  were  working  smoothly.      The  rock  breaker,  sorting  tables,  and 
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screens  were  examined,  as  well  as  the  machine  shop,  which  latter  contains  a 
small  engine,  two  lathes  12  in.  each,  planer  10  by  30  in.,  drill  press,  bolt 
cutter  1  to  1 J  in.,  circular  saws  etc.  A  long  coil  of  hose  was  kept  in  readi- 
ness in  case  of  fire.  The  changing  and  drying  room,  18  by  30  feet,  was  sup- 
plied with  all  necessary  conveniences  for  the  men. 

I  passed  over  the  roast  yard  a  couple  of  times  and  the  work  was  being 
done  with  apparent  care.  The  smelters  were  running  with  their  usual  capa- 
city under  the  charge  of  Mr.  Thomas  Kilpatrick,  to  whom  is  remitted  the 
management  of  this  department. 

The  laboratory  was  a  scene  of  active  and  skilled  industry,  with  Mr. 
David  H.  Brown,  a  gentleman  of  large  practical  experience  as  chemist, 
and  Mr.  Shuler  as  assayer.  The  following  is  an  account,  courteously  furn- 
ished me  by  Mr.  Brown,  of  the  daily  routine  of  laboratory  work  so  far 
as  it  relates  to  the  sampling  and  determination  of  copper-nickel  ores  and 
their  products  : 

"The  laboratory  of  the  Canadian  Copper  Company  is  so  arranged  and 
equipped  that  the  metallic  contents  of  any  ore  or  furnace  product  can  be 
determined  in  the  minimum  of  time  and  with  the  maximum  of  accuracy.  It 
is  of  the  utmost  importance  that  the  sample  analyzed  should  be  what  it  pur- 
ports to  be,  that  is,  a  mixture  representing  an  equal  weight  of  substance  from 
every  unit  measure  of  the  product  sampled.  That  is  to  say,  a  sample  of 
matte  should  contain  an  equal  number  of  particles  from  every  pot  of  matte 
thereby  represented,  and  a  sample  of  ore  used  in  one  day  should  contain  an 
equal  weight  of  ore  from  every  barrow  load  of  ore  in  that  day's  supply.  To 
produce  this  result,  the  greatest  care  is  necessary,  since  an  accurate  analysis 
of  an  inaccurate  or  iniperfect  sample  is  as  useless  for  all  commercial  purposes 
as  an  inaccurate  analysis  of  a  correct  sample. 

*'  As  the  ore  is  received  from  the  roast  heaps  it  is  dumped  into  bins  on 
the  furnace  floor,  and  taken  to  the  furnace  in  hand-barrows.  The  sampling 
is  effected  by  taking  a  small  shovelful  of  ore  for  each  barrow  load  in  a 
charge,  the  shovelfuls  being  thrown  into  a  box  which  is  emptied  every  twenty- 
four  hours.  The  ore  sample  is  taken  every  day  to  the  sample  room  and  the 
entire  lot  passed  through  a  small  Gates  crusher  to  reduce  it  to  uniform  small 
size.  This  ore  is  now  spread  out,  thoroughly  mixed  and  quartered,  the  quar- 
ter sample  again  crushed  and  mixed,  and  a  bottle  full  of  the  remainder  set 
aside  as  an  average  of  that  day's  ore  supply. 

"  At  the  end  of  the  week  a  list  is  made  from  the  furnace  book  of  the 
amount  of  ore  used  at  the  furnace  each  day,  and  from  each  daily  sample  an 
amount  of  ore  is  accurately  weighed  in  exact  proportion  to  the  number  of 
tons  of  ore  used  on  that  day.  Seven  such  weighed  samples  representing  a 
week's  work  are  mixed,  passed  through  a  fine  sieve,  and  a  small  amount  of 
the  mixture  sent  to  the  laboratory  for  analysis. 

"The  sampling  of  matte  is  made  when  the  material  is  in  a  molten 
condition,  for  owing  to  the  segregation  of  metals  in  the  matte  an  accurate 
sample  can  not  be  obtained  by  breaking  from  the  outside  or  centre  of  the 
pot.     The  tapper  plunges  to    the    bottom    of  each    matte    pot,    when  filled 
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with  melted  matte,  a  smooth  iron  bar  about  one  inch  in  diameter.  This 
bar  on  being  immediately  withdrawn  brings  with  it  a  thin  skin  or  coating 
of  matte,  which  on  cooling  falls  into  the  bucket  in  which  the  bar  is  kept. 
A  sample  of  slag  is  taken  at  the  same  time  by  catching  a  small  ladleful 
as  it  flows  over  the  slag  spout.  These  daily  matte  and  slag  sample.s  are 
treated  as  the  ore  samples  are  in  order  to  obtain  a  thorough  average  of 
each  lot,  or  week's  product. 

"  The  laboratory  samples  of  furnace  products,  as  well  as  of  ores  from  the 
mines,  are  all  kept  in  a  large  cupboard  for  at  least  a  year,  in  order  that  any 
question  which  might  arise  in  that  time  may  be  set  at  rest  by  a  second 
analysis  of  the  samples  in  question. 

"  Duplicate  determinations  are  made  for  copper  and  nickel  in  each  week's 
product  of  ore,  slag  and  matte,  and  in  the  case  of  mattes  a  further  analysis  is 
made  of  each  consecutive  hundred  tons  produced,  and  also  of  each  shipment 
as  it  leaves  the  yard.  In  this  way  the  matte  has  three  samplings  before  it 
goes  to  the  purchaser. 

"  At  regular  intervals  complete  analyses  are  made  of  the  mattes  to 
determine  the  total  contents. 

*'  The  equipment  of  the  laboratory  differs  in  no  way  from  any  modern 
analytical  workshop.  Electricity  is  used  to  determine  the  amount  of  copp)er 
and  nickel  present,  while  the  precious  metals  are  determined  by  fire  assay. 
Three  very  accurate  Becker  balances  are  used  in  final  weighing. 

"  A  library  containing  all  the  books,  pamphlets  and  patents  that  appear 
on  nickel  or  copper-nickel  is  a  part  of  the  laboratory  e(jui])ment,  and  is  of 
valuable  service  in  keeping  this  branch  of  work  abreast  of  the  times." 

The  general  mcanager  has  projected  a  circular  railway  track,  extending  a 
short  distance  beyond  the  mine  and  forming  a  curvature  of  700  feet  across 
from   side  to  side.     The  roadbed   was  being   made  by  filling  in  granulated  y 
slag  of  sutiicient  width  to  store  an  almost  unlimited  quantity  of  wood  along-  improve- 
side  the  track.      By  this  happy  expedient  the  wood  can  be  unloaded   from 
and  reloaded  on  the  cars  without  hauling  by  teams,  while  the  train,  by  tak- 
ing the  short  circuit,  reverses  its  course.     The  old  powder  house,  which  was 
standing  near  the  centre  of  the  circle  described  by  the  track,  has  been  super- 
seded by  a  substantial  fireproof  structure,  placed  some  distance  outside  the 
track.      In  the  centre  of  the  circle  a  large  reservoir  of  pure  water  has  been 
secured  and  covered  with  a  neat  frost-proof  building.     To  the  reservoir  may 
be  attached  a  hydrant  and  hose  in  case  of  fire  in  any  of  the  buildings.     The 
carpenter  shop  standing  near  the  track  has  been  sufiiciently  enlarged  to  ren- 
der it  convenient  as  a  locomotive  shop,  into  which  any  disabled  locomotives 
or  cars  may  now  be   run   for   repairs.     All   the   ordinary  appliances  for  this 
purpose  are  attached.     These  new  departures  in  improvement  indicate  the 
economic  methods  adopted  in  the  management  of  the  company's  works. 

A  recent  communication  from   the   manager  states  that  the  winze  has 
been  put  through  from  the  eighth  to  the  ninth  level,  and  that  good  ventila-  pn^greaa  at 
tion  is  now  secured  in  the  ninth  level ;  also  that  additional  stoping  had  been  ^^'**  mine, 
done  in  both  the  eighth  and  ninth  levels  since  my  Iskst  visit.     The  mine  was 
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closed  down  late  in  December,  except  for  development  work  and  shaft  sinking. 
The  captain  says :  "  We  have  our  shaft  well  on  the  way  down  30  feet,  and 
we  are  getting  ready  for  the  pentice.  We  have  also  started  a  winze  at  the 
ninth  level  for  the  purpose  of  ventilation  and  to  give  a  better  chance  to  open 
up  the  stope  at  the  tenth  level." 

On  May  17th  a  visit  of  inspection  was  made  at  the  Stobie  mine,  accom- 
panied by  Capt.  Davis,  who  has  charge  of  this  mine  as  well  as  of  the  Copper 
Cliff.  I  had  the  pleasure  of  meeting  Messrs.  H.  P.  Mcintosh,  of  Cleveland, 
secretary-treasurer  of  the  company,  and  George  F.  Allen,  of  Akron,  Ohio,^ 
stockholder,  who,  accompanied  by  the  manager,  were  here  looking  over  the 
property.  A  total  force  of  60  laborers  was  employed  in  the  open  pit  and 
on  outside  work.  John  Harris  and  Wm.  Skews  were  foremen  for  day  and 
night  shifts  in  pit  work. 

The  water  had  been  removed  from  the  pit,  and  fhe  skip  track  ex- 
tended down  to  the  bottom  of  the  workings,  a  depth  of  85  feet  from  surface. 
The  underhand  stope,  46  by  54  feet,  had  been  extended  down  15  feet  since 
the  former  measurement ;  three  drills  were  here  used,  and  work  was  being 
done  on  the  sides  of  the  pit,  taking  out  the  ore  to  the  depth  of  the  skip 
track.  From  the  open  pit  at  the  west  end  of  the  tunnel  (described  in  my 
former  report)  another  drift  8  by  9  feet  had  been  run  in  west  and  advanced 
43  feet.  Two  drills  were  being  used  at  this  place  of  working.  As  shown  by 
the  register,  611  skips  of  ore  of  over  a  ton  each  had  been  taken  out 
during  the  previous  week,  and  66  skips  of  barren  rock.  The  rock  house 
had  been  securely  staged,  and  due  care  was  ^aken  not  to  overload  it.  The 
ore  is  crushed  previous  to  its  shipment  to  the  roast  beds  at  Copper  Cliff. 
The  two  large  boilers  were  supplied  with  water  gauges  and  safety  valves,  kept 
in  good  order.  About  80  lb.  of  steam  was  carried,  with  blow  off  at  88  to  90 
lb.  Twelve  cords  of  soft  wood  were  being  consumed  in  24  hours.  A  large 
quantity  of  wood  is  brought  in  and  corded  up  at  the  railway  track,  and  thence 
it  is  conveyed  by  daily  train  over  to  Copper  Cliff. 

This  mine  was  again  inspected  October  31st.  No  changes  since  my  pre- 
vious visit  had  been  made  in  the  mine,  engineers  or  foremen.  Seventy  five 
laborers  were  employed  10  hours  per  day,  and  about  180  tons  of  ore  taken 
out  daily  and  shipped  to  the  roast  yards.  The  open  pit  had  been  sunk  to  an 
additional  depth  of  26  feet,  making  total  depth  from  surface  111  feet ;  addi- 
tional length  of  70  feet,  making  total  length  116  feet ;  and  additional  width 
of  7  feet,  making  total  width  61  feet.  The  new  drift  in  the  other  open  pit 
which  was  being  worked  at  the  date  of  my  former  inspection  had  been 
advanced  7  feet,  making  total  length  50  feet.  Work  was  suspended  at  this 
point. 

The  main  workings  in  the  pit  were  considered  safe,  excepting  a  point  of 
rock  jutting  out  near  the  skip  track,  which  I  directed  should  be  removed. 
The  timbers  over  the  skip  track  supporting  the  roadway  above  were  sprung 
and  showed  weaknebs,  and  new  additional  timbers  were  being  put  in.  The 
machinery  was  kept  in  good  condition.  The  boilers  were  neatly  cared  for, 
being  oiled  weekly  and  cleaned  out  regularly  every  two  weeks.     I  examined 
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all  appliances  for  safe  running,  water  gauges,  dials,  blow-off  cocks,  etc.,  and 
found  them  in  place  and  working  well.  The  rock  house  was  standing  firmly, 
and  was  not  too  heavily  weighted  with  ore.  1  cHllcd  the  attention  of  the 
master  mechanic  to  the  necessity  of  placing  a  railing  along  the  runway  to  the 
sorting  tables.  All  barren  rock  sorted  in  the  mine  is  dumped  on  waste  pile 
from  the  skip  track  before  entering  the  rock  house. 

Woik  at  the  Stobie  mine  was  suspended  last  of  December,  except  fitting  «r    .  . 

up  for  *^xtensive  operations  in  the  spring.  The  skip  track  will  then  be 
changed,  a  shaft  sunk  from  the  bottonj  of  the  open  pit,  and  levels  will  be  run 
in  through  which  the  ore  will  be  taken  out.  The  pit  is  as  deep  as  open  work 
should  be  conducted.     The  powder  house  is  located  200  yards  from  the  mine, 

The  changing  room  required  lockers  for  the  safe  keeping  of  the  clothes  j^^.  • 
of  the  workmen  while  in  the  mine.     This  bnilding  was  also  used  for  thawing 
the  explosives.     I  directed  that  this  should  be  done  in  another  place  prepared 
for  the  purpose. 

Two  or  three  years  ago,  at  a  point  one  mile  west  of  the  Stobie  mine,  _,.     .     . 
three  test  pits  were  sunk  to  the  respective  depths  of  15,  liS  and   20  feet  on  stobir. 
which  work  may  be  resumed  in  the  future.     Th«  place  is  designated  as  the 
Little  Stobie. 

No  work  has  been  done  at  the  Worthington  mine  since  the  middle  of 
September,  1894.  A  sufficient  (quantity  of  ore  however  was  on  hand  when 
the  mine  shut  down  to  keep  the  smelter  at  the  Blezard  running  until  July,  wj'^'  i"vt"n 
1895.  When  at  the  smelter  in  May  some  repairs  were  being  niad<'  which 
would  occupy  a  couple  of  days.  The  daily  run  was  from  90  to  100  tons  of 
ore,  and  the  matte  was  shipped  as  fast  as  made.  Capt,  Mc Bride  had  charge 
with  a  total  force  of  52  men.  Mr.  Cameron  was  then  absent  in  British 
Columbia.  All  the  ore  had  been  roasted,  and  a  supply  of  wood  and  other 
material  was  on  hand  to  complete  the  smelting.  The  furnaces,  wells  and  all 
connected  with  the  smelters  were  in  good  condition,  excepting  the  small  part 
undergoing  repairs. 

The  Cameron  mine,  distant  about  two  miles  from  the  Blezard  mine,  was 

Cutiieron 

being  worked  with  a  force  of  12  men,  under  the  direction  of  Captain  R.  Mc-  jl/mt. 

Bride  at  the  date  of  my  visit,  October  31st.      Mr.  Ian  Cameron  had  the  general 

management.      A  vertical  shaft  G  by  9A  feet  inside  of  timbers  had  been  sunk 

40  feet,  and  at  a  dip  of  50°  n.e.  to  a  greater  depth  of   10  feet,  making  the  Development 

total  depth  50  feet.     The  machinery   used  was  a  boiler  of  50  h  p.,  a  No.   3 

Canton  pump,  steam  drill,  horse  derrick  and  buckets.      A  boarding  house  27 

by  46  feet,  with  cooking  apartment  12  by  27  feet  and  lodging  rooms  above, 

tof^ether  with  stabling    and  outbuildings,   were  in  process  of    construction. 

The  mine  presented  an  encouraging  outlook.      From  a  recent  communication 

I  learn  that  the  shaft  is  down  65  teet,  with  66  feet  of  drift.     "  The  show  of 

ore  is  fairly  good." 

The  Vivian,  Travers  and  Blezard  mines  have  been  closed  down  through-  Mi„«,  and 
out  the  year      It  is  probable  however  that   they  will  be  oi>erated  again  at  an  J'  rk"  cl"»«* 
early  date. 

18  B.M. 
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Messrs.  James  Stobie  and  Robert  J.  Tough  are  owners  of  three  proper- 
Properties  in  ^jgg  jj^  ^jjg  township  of  Levack,  consisting  of  parts  of  lots  6  and  7  in  the 
Levack  town-  .  ii.o-ii»         i 

ship.  second  concession  and  of  2  in  the  fourth,  the  nearest  being  about  four  miles 

from  Onaping  station  on  the  C.  P.  R.  Four  years  ago  twenty  miners  were 
employed  to  open  up  lot  7  at  a  number  of  points,  and  a  report  made  by  Mr. 
A.  Merry  of  the  H.  H.  Yivian  Company's  works  stated  that  the  workings 
and  face  of  the  hill  showed  solid  masses  of  pyrrhotite,  with  comparatively 
small  quantities  of  copper  pyrite.  The  average  of  a  number  of  assays  of  aver- 
age samples  taken  and  made  by  Mr.  Merry  gave  3.74  per  cent,  of  nickel  in  the 
pyrrhotite.  Pits  sunk  from  10  to  15  feet  were  in  solid  ore.  The  deposit  on 
lot  6  is  on  the  same  range,  and  workings  have  been  done  upon  it  which  Mr. 
Merry  states  show  large  masses  of  solid  pyrrohtite  to  depths  of  10  to  14  feet. 
The  average  of  a  number  of  assays  made  by  him  of  ore  from  this  location 
gave  3.96  per  cent,  nickel.  On  lot  2  in  the  fourth  concession  deep  trenches 
and  pits  have  exposed  large  deposits  of  pyrrohtite  over  an  extended  area, 
"Quite  sufficient  work  has  been  done,"  Mr.  Merry  reports,  "to  warrant 
one  in  inferring  that  we  have  here  a  deposit  equal  to  if  not  greater 
than  any  mine  now  being  worked  by  any  company  in  Sudbury."  Average 
assays  of  ores  from  the  several  properties  gave  3.86  per  cent,  of  nickel 
and  0.81  per  cent,  of  copper.  The  proportion  of  copper  to  nickel  in  the 
ores  appears  less  than  in  the  average  of  Canadian  Copper  Co.  ores  ;  and 
for  this  reason  Mr.  Merry  thinks  it  is  possible  to  concentrate  matte  to  a 
higher  grade  than  they  are  able  to  do  at  that  company's  works. 

Copper  was  discovered  in  1893  on  lots  18, 19,  20,  21  and  22  in  the  fourth 
^.,      ^  concession  of  the  township  of  Cowper,  Parry  Sound  district,  near  the  shore 

Aline.  of  the  Georgian  bay  and  12  miles  south  of  the  town  of  Parry  Sound.     Half  of 

each  lot  is  held  under  lease  by  Messrs.  Henry  Harris  and  Thomas  Wilcox,  the 
discoverers,  who  have  expended  about  $500  in  developing  the  deposits.  Four 
test  pits  from  5  to  10  feet  deep  have  been  sunk  along  the  vein.  Assays  from 
all  the  openings  have  shown  the  ore  to  run  as  high  as  10  per  cent,  in  copper 
and  from  2  to  4  oz.  of  silver  per  ton,  with  traces  of  gold.  Negotiations  for 
sale  to  a  New  York  syndicate  are  being  made,  and  in  the  event  of  not  sell- 
ing the  present  owners  intend  to  work  the  property  on  a  fair  scale  at  the 
opening  of  spring. 

IRON. 
^       ,        .  Mr.  A.  B.  Rudd  of  Perth  has  purchased  the  mineral  rights  of  lot  9  in 

in  South  the  ninth  concession  and  the  east  half  of  lot  8  in  the  ninth  concession  of  South 

Sherbrooke,  county  of  Lanark.  The  outcropping  of  ore  continues  across  lot  9 
and  on  lot  8,  showing  a  width  of  nearly  the  distance  of  the  two  lots.  The  fol- 
lowing is  a  copy  of  the  analysis  of  several  samples  of  ore  taken  from  the  test 

openings  : 

Ferrous  oxide 28 .  29 

Ferric  oxide 06. 2:3 

Alumina    ' .180 

Sulph.  anhydride   .168 

Magnesia .38 

Silica 2.79 

Total  iron 68.43 

Sulphur 67 

Manj?aTip«^p    -26 
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This  property  is  six  miles  east  of  Sharbot  Lake  station  on  K.  k  P. 
Railway.  Mr.  Rudd  has  also  purchased  the  mineral  rights  and  opened  the 
vein  on  lot  15  in  the  fifth  concession  of  Oeo  in  the  county  of  Frontenac. 
The  work  consists  of  stripping  the  vein  for  a  width  of  If)  feet,  and  for  .^ome  and  (-)»o. 
distance  exposing  a  large  body  of  magnetic  ore.  The  analysis  has  shown  it 
to  be  of  good  grade  and  excellent  quality. 

Of  recent  date  600  acres  have  been  purchased  by  the  Calabogie  Mining 
Oompany  with  a  view  to  early  future  operations.  The  Company  s  capital  Mmintr 
stock  is  $100,000,  with  paid  up  stock  of  §80,000.  The  headotlice  is  at  Perth.  ^•""i='"5" 
President,  J.  G.  Campbell ;  vice-president,  Hon.  P.  McLaren  ;  secretary, 
Mr.  J.  A.  Allan  ;  all  of  Perth.  The  principal  part  of  the  stock  is  held  by 
Canadian  capitalists.  The  property  consists  of  lot  16  in  the  eleventh  con- 
cession, the  east  |  of  16  in  the  ninth,  the  east  i  of  16  in  the  eighth,  and  lot 
14  in  the  seventh,  all  in  the  township  of  Bagot,  county  of  Renfrew.  Two 
hundred  acres  are  held  in  lee  simple,  and  four  hundred  acres  by  mineral 
rights.  Some  ten  years  ago  considerable  mining  had  been  done  on  several  of 
these  lots.  A  shaft  7  by  8  feet  had  been  put  down  at  an  angle  of  40^'  under 
the  escarpment  to  the  depth  of  300 'feet,  following  the  ore  to  the  entire  depth.  ^^'•»'"k»"K  ^he 
A  large  quantity  of  magnetic  ore  was  taken  out  of  the  shaft  and  stopes, 
averaging  60  percent.  Recently  1,000  tons  were  shipped  to  Radnor  Forges, 
north  of  Three  Riveip,  Que.,  to  mix  with  bog  ores,  which  gave  satisfactory 
results  as  to  quality.  Two  vessel  loads  of  the  ore  were  previously  shipped  to 
furnaces  in  Ohio,  the  report  from  which  was  equally  encouraging.  A 
hundred  and  fifty  feet  east  of  the  first  shaft  another  shaft  was  sunk  on  the 
level,  at  the  same  angle  as  the  former  ;  at  20  feet  vertical  depth  the  ore  body 
was  reached  and  the  shaft  was  continued  in  the  ore  only  a  few  feet,  when 
work  was  discontinued  by  the  company  and  the  property  leased  to  the 
Kingston  and  Pembroke  Mining  Company  under  royalty.  The  latter  com- 
pany continued  this  second  shaft  to  a  depth  of  65  feet,  a  drift  was  run  in 
east  65  feet  and  stopes  made  from  which  were  taken  3,000  tons  of  ore  which 
was  shipped  to  the  Ohio  furnaces.  Considerable  ore  was  also  obtained  from 
surface  workings.  In  1888  the  property  reverted  to  the  former  company, 
who  continued  work  by  sinking  a  shaft  on  the  west  half  of  lot  16  in  the 
ninth  concession,  with  excellent  showing  of  ore.  On  the  east  half  of  16  in 
the  ninth  concession  there  had  been  workings  by  Mr.  Coe  of  Madoc,  and  as 
a  result  about  1,200  tons  of  ore  were  lifted  and  are  now  lying  on  the  dump. 
Also  on  the  south  half  of  lot  15  in  the  eighth  concession  a  vertical  shaft  8 
by  8  feet  had  been  sunk  45  feet,  following  the  ore  to  the  bottom. 

The  present  company  have  purchased  from  the  municipality  the  inter- 
vening mining  right  under  all  roadways  which  would  interfere  with  the 
working  of  the  properties,  but  they  are  not  to  obstruct  the  roadways.  A 
siding  from  the  railway  can  easily  be  laid  in  to  the  workings  and  the  ore 
when  lifted  from  the  mine  can  be  dumped  on  the  car. 

The  mineral   rights  of  the  north  half  of  lot    16  in  the  tenth  concession  ^)^^^^  ,,r„. 
have  been  purchased  by  the  Hon.  P.  McLaren,  Judce  Elliott  of  London,  and  |)erti-«  m 
Messrs.  J.  G.  Campbell  and  Wm.  Hicks  of  Perth.     A  test  vertical  shaft  •>  l)y  an«l  ojden. 
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7  feet  has  recently  been  sunk  to  the  depth  of  20  feet  on  this  lot,  from  which 
a  few  tons  of  loose  ore  have  been  obtained.  Also  500  feet  northeast  of  this 
shaft  another  test  shaft  has  been  put  down  22  feet.  For  a  few  feet  the  sink- 
ing passed  through  clay,  then  a  thin  layer  of  shale,  and  at  16  feet  depth 
hornblende.  At  the  bottom  the  ore  body  was  reached.  The  inflow  of  water 
interfered  with  further  working  without  suitable  machinery  being  applied. 

Mr.  Oampbell  has  procured  the  mineral  rights  of  lot  13  in  the  fourth 
concession  of  Oso  and  the  north  half  of  lot  11  in  the  sixth  concession,  as  well 
as  lots  8  and  9  in  the  fifth  concession  of  Olden,  all  having  surface  outcrop - 
pings  of  ore  and  strong  magnetic  attraction.  Development  work  will  be 
done  on  each  in  the  opening  spring.  It  was  anticipated  by  the  owners  of 
the  foregoing  properties  that  a  part  of  the  supplies  of  ore  to  be  used  in  the 
Hamilton  smelter,  which  has  recently  been  blown  in,  might  be  obtained  from 
these  extensive  ore  deposits.  Correspondence  to  this  end  was  then  being 
conducted.  There  have  been  erected  two  boarding  houses,  engine  house, 
blacksmith  shop,  etc.  The  plant  was  purchased  in  Michigan  and  consists  of 
a  boiler  25  h.  p.,  engine  20  h.  p.,  double  hoist,  two  skips  carrying  a  ton  each, 
a  Cameron  pump  and  steam  drills,  all  ready  for  operation. 

The  Hammond  iron  deposits  on  the  Mattawin  river  were  examined  by 

Mattawiniron  American  experts  for  the  Bethlehem  Iron  Company,  Pa.,  last  fall  with  a 
ore  deposits.  '^  r      ^ »  » 

view  to  purchase.     Mr.  P.  McKellar  of  Fort  William  writes  that  he  had 

been  recently  informed  by  Mr.  Hammond  that  an  agreement  of  purchase 

was  made,   and  that  the  first  payment  which  fell  due  a  few  days  ago  was 

promptly  met. 

The  Headstrom  Iron  Co.  had  a  number  of  miners  employed  for  a  couple 
Headstrom       q£  u^onths  back,  testing  the  Animikie  iron  beds  between  Thunder  bay  and 
Loon  lake  with  a  view  to  work  and  ship  ore  to  the  Hamilton  smelter.     Work 
at  present  is  suspended. 

BARYTES. 

The  McKellar  island  barytes  lode  has  been  purchased  by  Mr.   W.   P. 

McKellar         Lardner  of  Duluth  and  his  associates.     The  last  payment  was  made  and  the 
island  lode,  in  •        i  -i 

lake  Superior,  stock  transferred  on  the  first  of  December.  These  parties  have  been  test- 
ing the  manufacturing  qualities  of  the  ore  for  some  time  back  with  favor- 
able results.  It  is  yet  undecided  as  to  where  the  manufacturing  will  be 
carried  on,  whether  at  Duluth,  Chicago,  or  on  the  island. 


MICA. 


Canton  Mine. 


My  inspection  of  the  amber  mica  producing  mine  situated  on  lot  1  in 
the  fourth  concession  of  South  Burgess,  county  of  Leeds,  comprising  100 
acres,  was  male  on  September  14th.  The  mineral  rights  are  held  by  Messrs. 
Webster  &.  Co.,  American  capitalists.  Mr.  J.  E.  Chown  of  Sydenham  is 
the  general  manager,  and  Capt.  Samuel  Cordick,  an  old  miner,  has  charge 
of  the  work  at  the  mine.  A  force  of  35  men  was  employed  in  the  mine 
and  in  sorting  ore.     This  property  has  been  worked  in  previous  years,   but. 
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it  was  not  until  the  9th  of  September,  1894,  that  the  present  owners 
Ibegan  operations,  since  which  time  work  has  been  continued.  The  workings  DeHcrij.tion  of 
may  be  described  as  follows  :  No.  1  open  pit,  12  by  30  feet  at  the  suiface,  ^^**  workinK". 
has  b^ien  sunk  to  a  depth  of  100  feet,  with  a  slight  incline  south.  Stoping 
was  begun  in  the  open  cut  at  30  feet  from  surface,  extended  southeast  50 
feet,  and  then  downward  to  the  bottom  of  the  pit.  The  ore  was  removed 
between  the  walls  to  a  width  of  12  feet,  leaving  an  opening  12  by  50  feet 
and  a  rise  of  70  feet.  The  ladderway  with  proper  rests  and  convenient 
incline  is  walled  ofl'  from  the  open  cut  down  to  near  the  bottom.  No.  2 
pit,  east  of  No.  I,  has  V)een  opened,  leaving  a  collar  of  12  feet  between  them 
as  support.  Stoping  in  the  vein  has  been  extended  60  by  12  feet,  and  is 
at  greatest  depth  40  feet,  at  the  same  incline  as  pit  No.  1.  Work  was  pro- 
gressing in  both  pits.  The  stope  in  No.  1  bad  extended  under  par*^  of  pit 
No.  2  and  the  uprise  will  be  made  to  it,  pillars  being  left  to  support  the 
walls,  which  are  also  of  solid  formation.  A  hole  was  being  drilled  through 
from  pit  No.  2  to  No.  1,  to  reach  the  pump  which  is  in  the  lower  pit  tor 
the  purpose  of  drainage.  The  rock  is  hoisted  in  buckets  by  the  use  of  two 
derricks  operated  by  steam,  the  larger  one  serving  the  purpose  of  hoisting 
the  chief  portion  of  rock  from  both  pits.  The  other  is  used  for  hoisting  at 
the  southeast  end  of  pit  No.  2  for  work  near  the  surface.  Drilling  is  done 
by  steam.  The  machineiy  consists  of  a  boiler  of  20  h.  p.,  an  Ingerso  1  hoist, 
and  a  Cameron  pump  used  for  lifting  water  out  of  the  mine. 

The  buildings  are  a  boarding  house  18  by  3G  feet,  a  sleeping   camp  20  BuiMitiKH. 
by    30,   an  office  14  by  24,  a  mica  house  24  by  24,  and  blacksmith  shop, 
stabling,  etc. 

The  mica  when  taken  out  from  the  mine  goes  to  the  mica  house  where  Pr,  paring  and 

it  is  cobbed,   put  into   barrels  and  then  hauled  a  distance  of   12   miles  over  "K''''''"^^' ^^^^ 
*^  _  ^     ^  iiiineral. 

an  excellent  road  to  the  mica  house  in  the  to^n  of  Perth.  Here  it  is  care- 
fully culled  and  packed  in  ban  els  and  shipped  via  C.  P.  R.  to  the  American 
market.  The  work  in  the  mine  was  being  safely  conducted,  but  no  railing' 
or  guard  was  placed  around  the  open  pit  on  the  surface,  which  I  directed 
should  be  done  excepting  at  places  required  to  be  kept  open  for  work.  The 
machinery  was  kept  in  good  order  and  working  smoothly. 

In  a  recent  communication  from  the  manager  he  says  that  the  mine 
is  closed  down  at  present  owing  to  some  defect  in  the  boiler,  which  ha.** 
been  sent  to  Montreal  for  repairs. 

A  white  mica  mine  at  Pike  lake,  on  the  south  half  of  lot  16  and  the  south  i',ke  Lake 
half  of  lot  17  in  the  ninth  concession  of  North   Burgess,  comprises  200  acres.  ^'""'* 
The  former   parcel   is   held  by  lease,  and  the  latter  by  purchase  of  mineral 
rights.     The  property  is  owned  by  Messrs.  T.  J.  Watters  and  M.  A.  Allen  of 
Ottawa.     The  general  manager  is  Mr.  I).  (J.  MacMartin  of  Stanleyville,  and 
the    »vork   at   the   mine  is  under  the  direction  of  CaptHin  T.  J.  Smith.     Tl  e  ^(Jg  mine, 
mine  had  not  been  extensively  worked  during  the  former  part  of  the  year, 
and  at  the  date  of  my  inspection,  September  14th,  seven  men  were  employed 
in  pumping  the  water  out  of  the  deepest  workings  with  a  view  to  a  general 
renovation,  as  ifes  present  condition  is  unsatisfactory  and  by  no  means  safe  for 
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the  workmen.  Mining  previously  had  been  done  at  intervals,  and  about  half 
The  workings,  a  ton  of  sorted  white  mica  was  on  hand,  with  a  large  quantity  in  the  rough 
lying  on  the  dump.  An  open  cut,  15  by  35  feet,  to  the  depth  of  25  feet  had 
been  made.  Immediately  by  the  side  of  this  pit  a  vertical  shaft  of  irregular 
shape  had  been  sunk  to  the  depth  of  80  feet  from  the  surface.  At  the  bottom 
of  the  shaft  drifting  and  stoping  had  been  done  to  a  limited  extent.  No 
accurate  measurements  could  be  made  in  the  deepest  working,  on  account  of 
water  and  the  very  unsafe  condition  of  the  walls.  I  directed  that  no  mining 
of  ore  should  be  done  until  the  walls  were  trimmed,  the  shaft  substantially 
cribbed,  and  such  parts  of  the  workings  as  were  exposed  by  overhanging  walls 
should  be  well  supported  by  stulls  or  timbers. 
Machinery.  The  machinery  consisted  of  a  boiler,  30  h.  p.,  a  Oopeland  &  Bacon  double 

cylinder  hoist,  a  Worthington  pump  for  lifting  water  from  the  mine,  derrick 
and  steel  buckets,  and  blacksmith  shop  outfit.  The  machinery  was  in  good 
condition. 

Downey  Mine.  Mr.  A.  B.  Rudd  of  Perth  has  acquired  the  mineral  rights  on  the  south- 

west quarter  of  lot  7  in  the  first  concession  of  South  Burgess,  on  which  some 

Development  ^development  work  had  been  done  previous  to  the  purchase.  A  pit  has  been 
opened  under  the  escarpment  14  feet  in  width  and  extended  25  feet,  exposing 
the  vein  for  the  full  width  of  the  opening.  A  considerable  quantity  of 
merchantable  amber  mica  had  been  obtained  and  sold.  Recently  a  few  tons, 
have  been  sorted  from  the  dump  and  disposed  of.  The  property  is  two  miles 
from  the  Canton  mine  and  14  from  Perth.  The  associated  rock  with  the 
mica  crystals  is  limestone. 

The  Grant  mine  is  on  lot  8  in  the  tenth  concession  of  Loughborough, 
county  of  Frontenac,  six  miles  north  of  the  village  of  Sydenham.  Six  men  wera 
employed  in  September  under  the  management  of  Mr.  J.  E.  Ohown.  The 
property  is  owned  by  Messrs.  Webster  &  Oo.  The  small  quantity  of  mica 
mined  at  this  date  had  been  hauled  to  Sydenham  and  sorted  for  market. 
Several  open  cuttings  had  been  made,  the  deepest  20  feet.  A  derrick  with 
horsepower  was  in  use  for  hoisting  rock.  In  a  late  letter  received  from  the 
manager  he  says  :  ''  Since  meeting  you  we  have  made  five  openings,  and  all 
excepting  one  of  the  veins  pinched  out  with  hard  rock  at  a  depth  of  from  10  to 
20  feet.  The  opening  we  are  now  operating  with  a  force  of  four  men  and  a 
horsepower  derrick  is  on  the  north  part  of  the  lot.  The  shaft  is  nearly  per- 
pendicular and  is  35  feet  deep.  The  vein  runs  northwest  by  southeast,  dip- 
ping slightly  to  the  southwest.  The  associated  vein  matter  is  lime  and 
pyroxene.  The  output  at  present  is  about  1,000  lb.  per  week.  We  are  doing 
some  prospect  work  on  the  old  Smith  &  Lacey  mine,  but  as  yet  have  nothing 
special  to  report." 

Baby  mine  is  on  the  northwest  half  of  lot   13   in  the  fifth  concession  of 

Baby  Mine.       North   Burgess,    100   acres,  and  -is  owned  by  Mr.  T.  J.  Watters  of  Ottawa. 

For  three  months  previous  to  my  inspection  (Sept.  13th)  it  had  been  worked 

with  a  force  of  8  men  and  from  two  to  four  tofis  of  crystals  had  been  taken 

out  monthly,  which  produced  eight  tons  of  merchantable  amber  mica.     The 


Grant  Mine. 


\ 
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workings  cDnsist  of  an  open  cutting  70  by  20  feet,  with  graduating  depth  from  KiU-nt  of 
20  to  85  feet.  At  the  bottom  a  stope  ha'i  b-en  made  18  by  35  feet,  with  a  ^"^'•^>"K'* 
rise  of  18  feet.  The  walls  were  firm,  altliough  the  formation  varied,  and  a 
considerable  quantity  of  waate  rock  had  to  be  lifted.  The  inflow  of  water 
retarded  to  some  extent  the  work  of  mining.  Mr.  MacMartin  has  the  general 
management,  while  Captain  T.  J.  Smith  has  charge  of  the  work  at  the  mine. 
The  machinery  was  in  good  condition  and  consists  of  a  boiler  of  15  h.  p.,  an 
engine,  single  cylind-er  hoist,  a  No.  3  Ingersoll  steam  drill,  and  a  pump  for 
boiler.  Hoisting  is  d  me  in  buckets.  A  tent  blacksmith  shop  and  mioa  house 
comprise  the  buildings. 

The  MacMartin  mine  property  is  composed  of  lot  1  in  the  sixth  concession 
of  North  Burgess,  200  acies,  and  had  been  worked  extensively  for  phosphate  Aftnr. 
in  former  years.  Mr.  MacMartin  was  engaged  when  I  was  at  that  pla-  e, 
September  13th,  in  sorting  for  market  a  small  sto:k  of  amber  mica  which  had 
been  recently  mined.  Jn  several  places  there  was  an  excellent  showing  of 
mica,  easy  of  access.     The  place  is  held  by  leise. 

The  Harris  mine  is  on  lot  18  in  the  second  concession  of  the  township  of  „      .    ,, 

^         Hams  Mirif , 

Fergusson,  10  miles  north  of  Parry  Sound.  It  was  discovered  in  March,  1894, 
and  has  been  worked  since  at  intervals  by  from  two  to  four  men.  Fifty 
acres  have  been  leased  by  Messrs.  T.  T.  Freeman,  of  Salamanca,  T.  C. 
Freuse,  of  Olean,  both  of  the  State  of  New  Vork,  and  A.  Short,  of  North  East, 
Penn.  These  gentlemen  have  formed  a  company  known  as  the  Georgian  Bay 
Mining  Company,  with  a  capital  stock  of  S60,000.  The  mine  has  been  oper- 
ated by  Mr.  Henry  Harris,  who  resides  within  1  \  miles  from  the  workings. 
Work  at  the  mine  had  ceased  a  short  time  previous  to  my  visit,  October  r)th. 
An  open  cut  had  been  made  30  feet  in  length,  7  feet  in  width,  and  at  the 
greatest  depth  25  feet.  The  vein  was  about  3  feet  in  width  and  the  mica 
white,  though  somewhat  mottled.  L-»rge  crystals  had  been  obtained,  some  of 
500  lb.  weight,  and  although  many  of  them  were  twisted  yet  20  per  cent,  of 
the  product  was  merchantable,  some  of  which  had  cut  as  large  as  8  Wy  10 
inches.  Between  two  and  three  tons  had  been  marketed,  the  return  from 
which  had  covered  the  entire  expense  of  mining.  At  this  date  over  $500 
had  been  expended  on  opening  the  mine  and  handling  the  product.  Anothf»r 
test  opening  had  been  made  at  a  quarter  of  a  mile  distant  on  Crown  lot  No. 
17,  in  concession  2.  A  few  sho's  hid  besn  pat  in  expDsing  a  quantity  of 
pure  white  mica,  although  the  crystals  were  irregular  or  twisted.  It  is 
probable  that  as  greater  depth  is  attained  the  crystals  may  b^  found  fre9 
from  this  serious  defect. 

Oak  Ridee  min^  is  situated  lA  miles  east  of  Waubamik,  on  lot  8  in  the  ^  ,  „  . 
o  -*  Oak  Ridgc 

twelfth  concession  of  the  township  of  McDougall,  Parry  Sound  district,  and  3finr. 
was  discovered  in  July  last  by  Malcolm  McNeil.  The  lot  was  owned 
by  Mr.  John  C.impbell,  who  transferred  it  recently  to  F  ederick  P.  Lgush- 
ner.  The  present  owner  has  done  development  work  in  stripping  the  vein 
for^some  distance,  which "^shows  a  wilth  of  7  feet^ani  has  outcroppiags^Jfor 
500Jfeet.     The   mica   is   white,  but   shows   the  defect  peculiar^to  thi«  imme- 
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Valentine 

Mine. 


McNiel  Mine. 


Burpee  Mine. 


diate  locality  of  being   spotted.     The  owner  intends  to  determine  the   value 
of  the  property  by  active  development. 

Valentine  mine  is  on  lot  12  in  the  tenth  concession  of  McDougall.  The 
lot  is  owned  by  ]Mr.  John  Land,  of  Waubamik,  but  the  mineral  right  has 
been  obtained  by  the  Valentine  Mining  Company.  Mr.  James  Mitchell,  a 
part  owner,  with  a  force  of  from  3  to  5  laborers,  has  conducted  development 
work  from  June  up  to  the  latter  part  of  October.  An  open  cut  has  been 
made  14  by  18  feet  to  the  depth  of  15  feet.  The  vein  has  shown  a  width  of 
12  feet.  A  small  boiler  and  engine  for  hoist  and  running  a  drill  has  been 
used.  The  output  of  merchantable  mica  has  not  been  large.  The  expendi- 
ture up  to  the  date  cf  my  visit,  November  5th,  has  been  about  $1,000.  The 
mica  is  of  fair  quality. 

McNeil  mine  is  on  lot  11  in  the  first  concession  of  the  township  of 
Fergusson.  Mr.  McNeil,  who  owns  and  resides  on  the  lot,  has  transferred  a 
two-thirds  interest  of  mineral  rights  to  Messrs.  John  BartlefF  and  Louis  St. 
George,  and  retains  the  remaining  one- third.  A  few  test  openings  have  been 
made  along  the  outcropping  of  the  mineral  and  some  excellent  specimens  of 
white  mica  have  been  taken  out  and  marketed.  Judging  from  the  surface 
indications,  as  well  as  from  the  work  done,  the  property  may  prove  very 
valuable  in  its  yield  of  a  good  quantity  of  mica,  though  not  entirely  free 
from  the  mottled  appearance.  It  is  but  a  t-hort  distance  from  the  Waubamik 
post  office.     It  was  lying  idle  at  the  date  of  my  visit,  November  5th. 

A  small  amount  of  |  rosptcting  has  been  done  on  a  lot  in  the  township 
of  Burpee  by  Mr.  Henry  Harris,  the  discoverer,  and  some  excellent  specimens 
of  pure  white  mica  obtained  and  marketed  in  Toronto  at  $2  per  lb.  The 
property  is  seven  miles  west  of  Waubamik  (which  means  White  Beaver) 
and  30  miles  from  Parry  Sound.  The  vein  has  been  stripped  for  a  distance 
of  40  feet  and  to  a  few  feet  in  depth.  Three  men  were  employed,  and  if  on 
further  devel  pement  the  showing  continued  satisfactory  the  force  would  be 
increased  and  work  conducted  on  an  extensive  scale. 


GYPSUM. 

The  Paris  gypsum  mine  was  visited  July  24th,  when    both  mine  and 
Pari»  Mine,      mill  were  lying  idle.     Work  had  been  vigorously  carried  on  during  the  earlier 
part  of  the  season,  and  it  was  expected   would  soon  be  recommenced.     Some 
refitting  had  been  done  at  the  mill. 

On  November  27  th  I  again  visited  the  mine  and  found  it  in  a  fairly 
Description  of  safe  condition.     The  main  drift  had  been  extended  200  feet  south  from  the 
and  Condition  surface  entrance  near  the  river,  and  a  large  quantity  of  gypsum  rock  removed, 
of  the  mine.     Work  was  being  done  at  a  point  65  feet  from  the  extremity  of  the  drift, 
by  blasting  out  the  breast  of  the  layer  of  plaster  to  a  width  of  about  8  feet 
and  walling  up  the  old  workings  with   the  waste  rock.     When  enough  rock 
was  not  at  hand  to  build  sufficient  pillars,  strong  stuUs  were  put  in  for  sup- 
port to  make  the  place  of  working  safe.      Duiing  the  time  the  mine  was  not 
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worked  there  had  been  an  extensive  cleavage  of  rock  from  overhead  in  the 
old  workings  caused  by  the  weight  above,  rendering  these  parts  of  the  mine 
unsafe.  The  formation  above  the  layer  of  plaster,  from  3  ttj  4  feet  in  thick- 
ness, is  not  solid.  Above  the  plaster  is  a  layer  of  slate  from  2  to  3  feet  in 
thickness  ;  above  this  layer  is  another  of  plaster  of  about  18  inches  in  thick- 
ness, above  which  is  conglomerate  and  principally  clay  as  it  nears  the  sur- 
face,  which  in  perpendicular  elevation  from  the  place  of  working  is  about 
85  feet.  The  three  workmen  employed  were  taking  out  from  3  to  4  tons  of 
plaster  daily;  this  was  hauled  a  distance  of  H  miles  to  the  mill  in  the 
town.  The  plaster  is  mined  by  contract.  The  air  was  bad  in  the  extremity 
of  the  drift,  and  I  advised  placing  a  large  heated  stove  at  the  mouth  of 
the  drift  to  be  fed  with  air  through  a  pipe  from  the  back  end,  which  would 
cause  a  circulatory  motion  of  the  atmosphere  and  secure  proper  ventilation 
for  the  men  while  working.  At  this  date  the  mill  was  in  vigorous  opera- 
tion, manufacturing  the  difl'erent  products  to  which  gypsum  is  applied  A 
large  demand  has  grown  up  for  the  output  of  the  company's  works,  espec  ^p^  j.. 
ally  the  product  alabastine,  which  was  being  put  up  in  5  lb.  cans  for  ship  I'HriK. 
ment.  It  is  used  for  decorating  walls  in  a  great  variety  of  shades.  Instruc 
tions  for  intermixing  tints  are  given  as  follows  :  "  By  intermixing  our  tinis 
the  painter  can  make  any  shade  that  can  be  made  with  colors  and   white,  ' 

and  can  easily  make  the  same  again  by  measure.  The  surface  produced  bv 
alabastine  is  richer  and  has  more  lustre  than  any  of  the  so-called  wat<  r 
colors  or  paints ;  while  it  is  what  is  called  a  dead  surface,  it  has  a  rich 
crystal-like  lustre.  The  base  of  the  material  from  which  it  is  made  is  treated 
by  a  patent  process  that  polishes  and  preserves  its  atomic  crystals,  which 
under  a  powerful  microscope  are  transparent,  though  in  a  body  they  are  very 
opaque.  The  tints  are  made  by  automatic  machinery,  and  are  perrannent  ai.d 
uniform."  I  have  examined  some  of  the  walls  treated  by  this  finish,  which 
present  exquisite  beauty.  The  alabastine  also,  it  is  claimed,  serves  as  a  dis- 
infectant, a  quality  which  cannot  be  secured  in  wall  papers,  especially  when 
old.  I  was  told  by  Mr.  R.  E.  Hare,  foreman  of  the  mill,  that  shipments 
in  cans  to  the  extent  of  15  tons  of  alabastine  had  been  made  during  the 
year  to  Australia,  where  this  enterprising  company  has  an  agent  constantly 
employed.  Large  quantities  of  plaster  have  been  ground  during  the  year  Und  piaater 
for  land  fertilizing,  and  a  very  increased  quantity  prepared  and  put  up  in  ^^^^^1*'^ 
barrels  with  other  admixtures  as  potato  bug  finish.  The  demand  for  it  in 
the  calcined  state  is  large.  Other  supplies  of  the  rock  besides  that  mined 
at  Paris  are  brought  from  the  beds  in  the  vicinity  of  Cayuga.  There  is  pre- 
pared at  the  mill  for  commercial  purposes  land  plaster,  calcined  plaster, 
paristone  wall  plaster,  potato  bug  finish,  alabastine,  tellstone  (a  cheaper  pro- 
duct than  alabastine),  and  paint  for  oil  barrels.  Mr.  T.  W.  Wheeler  of  Paris 
is  the  manager  of  the  company. 

On  lot  10  in  the  first  concession  of  the  town.ship  of  Brantford,  one  mile 
east  of  Paris  and  on  the  north  side  of  the  Grand  river,  a  new  opening  for  .yfmf. 
plaster  was  being  made.     The  property,  comprising   133  acres,  is  owned  by 
Mr.  John  Torrence  of   Paris,  and  occupied  by  Mr    Wm.   Hynes  as  tenant, 
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who  is  an  old  miner,  who,  in  company  with  James  Wright,  another  miner, 
had  driven  in  a  shaft  from  the  brink  of  the  river  north  45  feet  at  the  date 
of  my  visit,  November  27th.  Limited  prospecting  had  been  done  at  the 
place  of  opening  some  fifty  years  ago,  but  the  work  was  abandoned  and 
nothing  further  done  until  the  present  year.  Along  the  drift  some  excellent 
specimens  of  plaster  were  obtained,  intermingled  with  slate  ;  the  extremity 
of  the  drift  was  in  clay.  It  was  the  intention,  I  was  told,  to  advance  the 
work  much  farther  in  the  same  line,  with  the  expectation  of  intercepting  the 
regular  layer  of  plaster. 

I  went  through  the  Garland  mine  July  18th,  when  two  men  were 
employed  in  refitting  some  parts  of  the  drift  which  had  become  seriously 
dilapidated  in  places.  Mining  work  had  been  suspended  for  three  weeks. 
At  the  bottom  of  the  incline  drift,  80  yards  from  the  surface  entrance,  a  new 
drift  had  been  run  in  east  for  the  distance  of  100  feet  to  the  continuous  layer 
of  plaster.  Patches  of  plaster  had  baen  met  as  the  work  progressed.  It  was 
intended  to  extend  this  drift  in  the  layer  of  plaster  to  determine  its  extent. 
In  the  old  regions  of  the  mine  the  plaster  had  been  worked  out  with  the 
exception  of  a  large  pillar  left  as  support.  I  directed  that  the  old  drift  from 
the  entrance  to  the  point  where  the  new  drift  began  should  be  thoroughly 
impr^e?^^"  refitted  with  new  and  substantial  supports,  as  many  of  the  parts  were  badly 
ments.  decayed,  as  well  as  some  of  the  flagging  overhead.     About  250  tons  of  plaster 

had  been  taken  out  during  the  present  year  and  hauled  to  the  mill  in 
Caledonia. 


Second 
insijection. 


Marhndale 
Mine. 


On  November  28th,  when  I  again  visited  the  mine,  the  new  drift  had 
been  extended  only  a  few  feet  beyond  the  former  measurement,  making  the 
total  distance  from  the  old  drift  108  feet.  Work  other  than  fitting  up  the 
mine  had  been  suspended  in  the  latter  part  of  the  summer.  The  new  drift 
I  found  in  excellent  condition  ;  the  old  drift  had  been  supplied  with  new 
timbers  in  many  places,  and  for  the  time  being  was  considered  safe.  Noth- 
ing had  been  done  in  the  old  workings,  which  were  in  an  unsafe  state  for 
work.  The  large  pillar  of  ore  left  for  support  will  not  be  removed  at  present, 
as  it  protects  the  part  of  the  mine  where  the  air  shaft  has  been  put  down  for 
ventilation.  Mr.  Wilkinson,  who  has  charge  of  the  mine  and  who  resides  on 
the  place,  informed  me  that  work  would  be  commenced  immediately  in  taking 
out  plaster,  which  he  does  by  contract  and  hauls  to  Caledonia  at  $1.30  per 
ton ;  he  however  has  the  use  of  the  buildings  and  thirty  acres  of  land,  free  of 
charge.  Should  the  layer  of  plaster  extend  beyond  the  limit  of  the  property 
on  which  the  work  hitherto  has  been  done,  Mr.  Garland  has  arranged  to  have 
it  mined  on  royalty.  The  yield  in  the  direction  of  the  new  drift  may  be 
large.     About  300  tons  will  be  the  output  for  the  year. 

Two  men  were  employed  in  the  early  part  of  the  year  at  the  Martindale 
mine,  taking  out  plaster  by  contract.  At  the  date  of  my  visit  in  August 
work  was  suspended.  Later  on  in  the  year  some  mining  was  done  and  about 
200  tons  were  obtained  as  the  season's  output. 
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The   Excelsior  mine  although  closed   down  at   the  date  of  my    visit    in  Ex«tl$ior 
August  was  carefully  examined,  and  in  several  places  repairs  were  required  '^'"''• 
to  render  it  safe.      Mr.  JiTelles,  the   manager,  informed   me   that  it   would   be 
substantially  refitted  before  work  was  resumed.      About   GOO    tons   of  plaster 
had  V)een  taken  out  in  the  early  part  of  the  year  and  shipped  to  Paris. 

In  August  the   Teesdale  mine    was  lying  idle,  but  later  in   the   season  a  TeetdaU 
considerable  quantity  of  plaster  was  mined.  '   "''^" 


I 


EXPLORING    F  (^  R    OIL    AND    GAS. 

When  at  Sharbot  Lake  on  September    iGth,  I    met    Mr.  B.  C.  Steel    of  j^rilling  oi*r- 

New  York,  who  was  engaged   in  borinij  for  coil  oil  on  behalf  of  himself  and  ^tionH  for  oil 

,...,.  in  Portland 

other  American  capitalists  at  Verona.     The   boring  was  being   done   on    the  town»hip,  in 

property  of  Mr.  George  Smith,  at  a  point  known  as  High  Falls  in  the  pp^.^^^^n'^'^,^ ''^ 
northeast  corner  of  the  township  of  Portland,  county  of  Frontenac,  near  Long 
lake,  which  empties  into  the  Napanee  river.  Here  ia  an  excellent  water 
power  and  a  grist  mill.  The  place  of  boring  is  in  a  basin  or  flat,  and  the 
surface  formation  is  broken  and  rocky.  Five  men  were  employed  at  this  date, 
and  the  drilling  had  reached  a  depth  of  475  feet.  Th'?  boring  passed  through 
hard  pan  from  the  surface  for  15  feet,  then  10  feet  of  very  soft  quick  sand. 
Next  came  70  feet  of  pyroxene  and  about  4  or  5  feet  of  asbestos,  and  under- 
neath a  layer  of  5  feet  of  white  quartz,  beneath  which  the  bore  passed  through 
220  feet  of  slate  rock,  then  26  feet  of  open  sand  (or  first  sand)  and  next  camo 
blue  slate  rock  which  had  been  pierced  124  feet,  in  which  the  boring  was 
being  done  at  this  date.  The  depth  of  700  feet,  I  learn  of  recent  date,  has 
been  reached.  The  bore  is  of  8  in.  diameter  for  the  first  175  feet,  and  then 
6  in.  diameter.  Mr.  Steel  stated  that  it  was  intended  the  b^re  should  go 
down  1,400  feet  (if  oil  was  not  obtained  sooner)  before  the  venture  should  be 
abandoned.  The  whole  e(juipment  for  boring  is  very  complete.  The  parties 
interested  in  this  enterprise  profess  to  be  sanguine  that  the  great  oil  bearing 
anticlinal  runs  to  the  junction  of  the  Potsdam  sandstone  with  the  Laurontian 
escarpment,  near  which  they  are  operating. 

In  the  last  report  a  short  account  was  given  of  the  gas  wells  at  Caledonia. 
On  November  28th  I  visited  this  location  again  and  Mr.  Walker,  ^bose  ^.^"fl  ^'^"^  "*  ^^^ 
private  well  has  been  completed,  gave  me  the  following  description  of  it.  He  Caledonia, 
says  :  "At  the  depth  of  285  feet  we  struck  a  strong  flow  of  sulphur  water 
which  rose  4  feet  above  the  top  of  the  well.  At  375  feet  we  placed  a  casing 
5|  in.  in  diameter  in  the  bore  and  cemented  the  casing  to  the  rock  with 
Portland  cement,  using  four  barrels  of  cement  and  one  load  of  sand,  which 
not  only  secured  the  casing  but  stopped  the  flow  of  sulphur  water.  At  380 
feet  we  got  our  first  supply  of  natural  gas ;  a  greater  flow  was  obtained  at 
395  to  400  feet,  when  we  struck  the  Red  Medina  formation.  After  going  two 
feet  in  that  rock  the  drilling  was  discontinued,  as  the  flow  of  water  was  very 
strong  with  salt,  with  traces  of  oil.      A  half-inch  pipe  was  put  to  the  bottom  . 

of  the  bore  and  then  by  closing  the  top  of  the  well  the  pressure  of  gas  blows 
out  the  salt   water.     This  on  trial   works  well.      A   main  has  been  laid  fron* 
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the  regulators  to  supply  houses  with  the  gas.  The  pressure  at  the  well  is 
190  lb.  Between  the  well  and  the  regulators  an  oven  is  placed  through 
which  the  gas  passes,  taking  out  the  moisture  before  going  to  the  regulators. 
It  first  passes  through  the  high  pressure  regulator  and  is  reduced  to  25  lb., 
and  thence  passes  through  the  low  pressure  regulator  and  is  reduced  to  4  oz., 
mercury  pressure.  This  well  supplies  one  furnace,  9  stoves  and  40  burners, 
leaving  a  pressure  on  the  well  of  about  150  lb.,  varying  from  140  lb.  at  the 
lowfst  to  170  lb.  at  the  highest.  "  I  am  satisfied"  Mr.  Walker  says  "  that 
tha  gas  has  increased  in  flow  since  we  commenced  to  use  it."  Total  cost  of 
well,  piping,  etc.,  $1,350.  Its  production  will  reach  annually  in  value  a  few 
hundred  dollars. 

A  local  chartered  company  has  been  formed  composed  of  twenty  citizens 
of  the  town,  known  as  the  Caledonia  Natural  Gas  Company,  Ltd.,  with 
capital  stock  of  $3,000,  all  paid  up,  in  shares  of  $25  each.  Since  Mr, 
Walker's  well  has  been  completed  the  company  has  drilled  another  well,  which 
makes  in  all  three  now  owned  by  them.  The  flow  of  this  last  well  is  exceed- 
ingly good.  The  pressure  at  well  is  190  lb.  and  makes  gas  rapidly.  A  2  in. 
pipe  was  placed  in  this  bore  when  completed,  and  at  the  surface  with  a  2  in. 
opening  when  lighted  the  flame  jets  up  30  to  35  feet ;  it  was  left  burning  for 
a  couplft  of  weeks  previous  to  being  utilized  for  domestic  use.  The  rock  form- 
ation is  the  same  as  in  Mr.  Walkei's  well,  excepting  a  layer  of  plaster 
which  is  only  2  feet  in  thickness,  and  the  gas  rock  is  slightly  more  porous. 
The  company  paid  by  contract  $750  for  drilling  450  feet.  The  return  from 
the  well  to  the  company  I  was  informed  was  about  $45  per  month  above 
expenses.     There  are  five  producing  wells  in  the  vicinity  at  present. 

At  a  distance  not  exceeding  200  feet  from  the  best  flowing  well  belonging 
to  the  company,  designated  well  No.  1  and  between  it  and  well  No.  2,  Mr. 
William  Scott  drilled  a  private  well  to  the  depth  of  55C  feet  with  unfavor- 
able results.  The  formation  was  similar  to  that  in  the  other  wells,  with  the 
diff*erence  that  the  gas  rock  was  very  hard  and  but  little  gas  accumulated. 
The  overflow  of  sulphur  water  occurred  the  same  as  in  the  Walker  well.  As 
an  experiment  50  lb.  of  dynamite  was  put  down  the  bore  from  the  surface 
400  feet  and  exploded,  but  without  producing  any  material  change  in  the 
output.  Although  the  location  and  boring  would  indicate  a  good  return,  the 
venture  proved  a  failure,  and  the  well  has  been  sealed  up  to  prevent  the  very 
unpleasant  sulphur  odor  emitted  from  spreading  over  the  neighborhood. 


Improper 
handling  of 
explosives. 


USE   AND   ABUSE   OF  DYNAMITE. 

I  have  had  occasion  frequently  to  call  attention  to  the  improper  handling 
of  explosives.  For  the  safety  of  mine  operators  their  attention  is  invited  to 
the  requirements  of  The  Mines  Act  1892,  under  the  head  of  General  Rules, 
section  74,  subsection  2.  It  will  also  be  of  interest  to  all  miners  to  note  the 
following  exhaustive  and  instructive  paper  prepared  by  Harry  A  Lee,  Com- 
missioner of  Mines  for  the  State  of  Colorado,  on  the  Manufacture,  TTse  and 
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A^'uae  of  Dynamite,  which  is  reproduced  in  a  recent  number  of  the  Engineer- 
ing and  Mining  Journal  of  New  York,  in  which  he  says  : 

"  Under  the  moat  favorable  conditions  the  manufacture  of  dynamite  is  a 
!!•  e  \     •  '111  1  /.I      '^^''^  inanufac- 

hazardoua  business,  safety  being  entirely  dependent  upon  the  purity  of  the  turf  of  dyna- 

materials   used   and   the   skill   and   care   of  the  workmen  employed.      In  the  "In^buHinl^B 
manufacture  of  explosives  as  in  all  lines  backed  by  American  ideas  and  energy,  »»»<ler  the  bf'Rt 

.  .  1       ^       ^        \  •  41111,.  1  conditioDB. 

the  American  product  stands  pre-eminent.  Although  the  farst  plant  waa 
established  in  this  country  only  a  little  over  20  years  ago,  the  art  has  today 
reached  that  point  of  perfection,  brought  feats  of  engineering  within  the  range 
of  possibility,  and  exerted  an  influence  upon  modern  civilization  which  entitle 
it  to  take  rank  with  the  application  of  steam  power. 

"The  aim  of  the  various  powder  companies  is  to  supply  a  product  which  ...  , 

*^  *  rr  J        r  (^uahtu-s  of  a 

can  be  transported  and  handled  with  safety,  give  uniform  results  in  blasting,  gcxni  articl*-. 
keep  in  good  condition  when  properly  stored,  and,  as  far  as  possible,  neutralize 
all  poisonous  fumes  when  exploded.  The  explosives  used  almost  universally 
throughout  Colorado  are  compounds  liaving  nitroglycerine  for  a  base,  com- 
monly called  by  the  miner  "  30%  powder,"  or  "  00%  powder,"  according  to 
percentage  of  nitroglycerine  in  the  mixture. 

•'  The  strength  of  the  American  nitro  powder  is  not,  ab  is  generally 
supposed,  wholly  dependent  for  force  upon  the  amount  of  nitro-glycerine 
present  in  the  mixture.  The  compound  is  composed  of  various  elements, 
which  in  manufacture  not  only  absorb  the  desired  amount  of  nitroglycerine, 
but  are  in  themselves  an  explosive.  In  blasting,  the  exploder  or  cap,  which 
is  charged  with  fulminate  of  mercury,  explodes  the  nitro  glycerine,  and  the 
nitro  glycerine  in  turn  the  remainder  of  the  mixture.  A  line  of  experiments 
conducted  by  experts  show  that  the  force  exerted  by  this  combination  exceeds 
that  of  the  sum  of  the  three  exploded  separately. 

"  The  American  dynamite  of  today  is  not  an  accident,  but  is  the  result  of 

.,  ,         ,,  \       •  L         ji  ProgftcM  of 

a  long  line  of  careful  experiments,  conducted  by  eminent  chemists  and  ilemon-  improvement 

strated  by  practical  tests.      These  tests,  aided   by  great  advances  in  the  art  of  l"/e*and*^lif 

manufacturing,  have   demonstrated  that  the  products  can  be    hantUed    with  riHk  of  k«  f^n 
1  .1        xi  •  i.     X  1    i.-        1  competition, 

greater  impunity  than  many  other  things  common  to  transportation  by  common 

carriers.  They  have  also  demonstrated  that  the  safety  of  the  compound  is 
dependent  upon  purity  of  the  materials  used  and  care  in  mixing  During 
the  past  few  years  competition  among  various  powder  companies  has  been  so 
keen  and  bitter  that  gradually  but  steadily  the  cost  of  dynamite  to  the  con- 
sumer has  been  reduced.  It  is  a  dangerous  contest,  and  a  rivalry  in  which, 
sooner  or  later,  if  continued,  safety  will  be  sacriticed.  To  be  more  explicit 
upon  this  point — skilled  labor  commands  a  certain  price,  likewise  chemically 
pure  nitroglycerine.  The  two  being  the  most  expensive  parts  in  the  com- 
pound of  dynamite,  combined  the  product  is  a  safe  mixture.  Unskilled  labor 
and  impure  nitro-glycerine  can  be  had  for  less  money,  but  the  product  of  this 
combination  is  a  mixture  subject  to  decomposition.  Decomposition  in  such  a 
compound  is  practically  explosion.  Decomposition  may  not  set  in  for  some 
tim^  and  the  great  danger  of  the  competition  in  the  manufacture  and  sale  of 
dynamite  is  that  of  forcing  some  of  the  competitors  to  use  impure  or  cheaper 
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materials  and  labor  in  order  to  meet  a  lower  price,  and  take  chances  upon 
decomposition  not  commencing  before  the  stock  thus  manufactured  is  disposed 
of.  This  danger  point  may  not  as  yet  have  been  reached.  The  older  pow- 
der companies  have  much  invested  and  a  reputation  to  maintain;  the  newer 
companies  have  much  invested  and  a  reputation  to  make.  From  the  stand- 
point of  safety  however  the  bottom  price  is  very  little  below  the  market  price 
of  today. 

"  Powder  should  be  stored  in  a  dry,  cool  and  well  ventilated  magazine  built 
Storing  the  for  that  purpose.  A  brick  or  stone  magazine  is  preferable  to  a  frame,  both  on 
account  of  being  affected  less  by  sudden  changes  in  temperature  and  freed 
from  any  danger  of  bullets  from  careless  marksmen.  When  built  of  wood, 
the  frame  or  studding  should  be  covered  inside  and  out  with  boards,  and  so 
,«et  that  the  air  can  circulate  all  around,  and  the  inner  boards  be  bu*^.  little 
affected  by  the  heat  of  the  hot  sun.  Gaps  should  not  be  stored  with  powder. 
A  good  article  «'  Regarding  the  age  of  powder  :  when  powder  has  had   proper  care  in 

by  age.  manufacture  and  storage,  decomposition  will  not  set  in.     If  there  is  no  decom- 

position there  is  no  chemical   change,  and  under  these  circumstances  powder 
ten  years  old  or  older  is  just  as  good  and  safe  to  handle  as  powder  ten  days 
old. 
The  safe  plan  "  One  of   the  main  sources  of  accident  is  from  thawing  powder,  and  the 

powderT"^^      ^^^7  ^^^®  P^^^  ^^  *^®  ^^®  ^^  ^^^*  from  hot  water.     The  powder  should  not  be 
dipped  in  the  water,  but  placed  in  a   watertight  vessel  and  the  vessel  set  in 
hot  water,  or  a  regular  powder  warmer  should  be  made.     These  vessels  can  be 
obtained  from  any  of  the  mechanical  firms  or  from  the  powder  companies  at 
nominal  cost.      Do  not  place  powder  under  or  on  a  stove,  or  in  the  oven.     Do 
not  lay  on  boiler  wall  or  on  back  plate  of  a  boiler.     Do  do  not  heat  around  a 
blacksmith  forge  or  over  a  burning  candle.     Do  not  lay  on  hot  sand,  or,  in  short, 
do  not  thaw  powder  with  dry  heat.     Do  not  consider  these  precautions  unneces- 
sary, or  reason  that  because  you  have  done  so  many  times  there  is  no  danger.  An 
explosion  is  usually  fatal,  and  numberless  escapes  in  no  manner  reduce  the  ex- 
plosive force.     Powder  freezes  at  from  40"^  to  44:^F.     Explodes  when  confined 
at  from  320^  to  360° F.      From  a  quick  application  of  dry  heat  powder  is  liable 
to  explode  at   120*^F.     A  stick  of  powder  heated  to  120°F.  can  be  held  in 
the  hand  with  little  inconvenience,  and  this  degree  of  heat  is  soon  reached 
when  placed  on  or  about  a  stove.     That  frozen  dynamite  is  liable  to  explode 
from  heat  quickly  applied  has  been  demonstrated  many  times,  and  to  ignorance, 
non-appreciation  or  carelessness  of  this  fact  most  accidents  are  due.     If  you 
have  heated  powder  about  a  stove  for  years  without  harm,  consider  yourself 
fortunate  and  stop  it.     If  the  warning  of  tho'^e  who  make  the  powder  have  no 
effect,  let  the  accidents  constantly  occurring  from  this  cause  convince  you.      If 
you  cannot  procure  a  powder  warmer  take  a  5  lb.  lard  bucket,  fill  it  with  pow- 
der and  set  in  warm  water.      If  you  have  no  warm  water  put  some  sharp  rocks 
in  the  bottom  of  a  larger  vessel  to  keep  the  smaller  vessel  otf  the  bottom,  sur- 
round the  inner  vessel  with  water  and  set  two  lighted  "  snuffs  "  about  an  inch 
long  under  the  big  can,  throw  an  ore  sack  over  the  whole,  and  in  a  shorf^,  cime 
th^  powder  is  in  a  good  condition  for  use  and  no  risk  incurred.      Wiih  slow 
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heat  thus  applied  dynamite  may  be  heated  to  the  tempera*-ure  of  boiling  water 
with  safety.  Do  not  use  frozen  powder  to  load  a  hole.  It  is  unfit  for  use.  If 
it  explodes  at  all  it  will  do  poor  work.  If  it  tloes  not  seemingly  burn  or  ex- 
plode it  may  be  smouldering  or  decomposing,  and  the  dropping  in  of  a  spoon, 
a  drill  or  the  stroke  of  a  pick  or  hammer  be  sufficient  to  explode  what  is  left. 

"  Constant  care  in  preparing  a  charge  and  in  loading  will  avoid  *  missed 
holes.'  Next  to  warming  powder  with  quick  dry  heat  •  picking  out  a  shot  '  is 
theciiuse  of  the  most  fatal  accident?.  If  a  hole  '  misses  '  do  not  be  in  a  hurry 
to  return,  and  especially  if  the  hole  was  tamped  close.  More  accidents  are 
caused  from  supposed  miss  holes  than  from  actual.  A  small  sharp  rock  may 
be  tamped  into  a  piece  of  fuse  so  that  the  fire  will  not  pass  that  point  for  hours  ;  Warnintrs 
this  is  often  mistaken  for  a  missed  hole.  The  hole  is  picked  out,  this  particu- 
lar rock  removed  and  an  explosion  follows.  To  fully  demonstrate  this,  put 
some  V-shaped  clamps  on  a  piece  of  fuse  and  see  how  long  it  will  take  to  burn 
by  certain  points.  Long  after  the  fuse  is  supposed  to  bo  out,  loosen  the  clamps 
and  see  how  quickly  it  will  spit  at  the  other  end.  Some  holes  do  miss  tire  and 
have  to  be  picked  out.  In  these  great  care  should  be  exercised  and  not  clean 
down  nearer  than  5  in.  of  cap,  then  reload  with  another  charge,  and  instead 
of  using  a  small  piece  of  powder  use  plenty.  A  heavy  charge  on  top  may 
destroy  the  effectiveness  of  the  lower  charge,  but  it  will  explode  it  and  get 
rid  of  a  bad  job.  If  the  *  collar  '  of  the  hole  is  simply  blown  oti  and  the 
lower  charge  has  broken  to  the  bottom  of  the  hole,  do  not  di op  in  a  drill  or 
spoon  to  see  'how  much  hole  is  left ' ;  leave  it  alone  as  long  as  possible.  The 
lower  powder  may  have  frozen,  and  all  may  not  have  been  consumed. 

"  Caps  are  charged  with  fulminate  of  mercury,  one  of  the  most  violent 
explosives,  and  one  of  the  most  unstable  chemically,  and  may  explode  from  Car^  of  cap«. 
the  slightest  jar  or  least  amount  of  friction.     The  caps  at  all  times  should  be 
stored  well^^away  from  the  powder,  and  at  no  time  in  or  around  a  miner's 
pocket. 

"  Powder  should  under  no  circumstances  be  stored  underground.  Poor  Various  «ujr- 
ventilation  with  damp  air  will  produce  decomposition,  and  decomposition  fi:^»tion*- 
explosion.  There  is  practically  no  danger  in  transporting  powder  in  cases, 
and  especially  when  frozen.  Even  well  thawed  powder  will  not  explode  from 
any  of  the  jars  occasioned  by  a  wagon  haul  or  pack  train.  A  case  dropped 
several  hundred  feet  upon  rock  might  explode,  but  separate  sticks  would 
simply  break  out  of  the  wrapper  and  no  explosion  follow. 

*'  Powder  will  burn  in  the  open  air  and  not  explode,  providing  the  gases 
generated  in  the  adjoining  powder  from  the  heat  of  combustion  have  room 
to  escape.  For  example,  place  two  boxes  of  [)Owder  side  by  side,  open  one 
and  ignite,  leave  the  other  box  closed.  The  burning  box  will  not  explode, 
but  the  heat  will  explode  the  closed  box." 
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